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AMONG COLORADO'S WILD FLOWERS. >^* '^v

By Charles L. Hincke. J^^J

SECOND PAPER.

' ' A thick, sharp nest of dagger-pointed leaves,

Black tipped, from the gray mesa rises green,
**

And from its heart there springs amidst the sheen—*******
A blossom spire that greets the sky serene,

O Yucca gloriosa !

"

—Florence E. Pratt.

THE
Soapweed (Yucca) sometimes called the Spanish Dagger,

revels in its stately splendor during June. It produces an im-

mense group of long, dagger-pointed and razor-edged light-

green leaves, which will often cause a cut of the flesh, while any

attempt at gathermg the flowers is invariably met with painful pricks
from the sharp points. From out these " cheveux de frise

"
rises the

flower stalk, which at first very much resembles a giant asparagus tip,

and is eaten by cattle with evident relish. This stalk rises to a height
of two or three feet, bearing at its summit a cluster of bell-shaped
flowers of a decidedly soapy fragrance, and somewhat resembling in-

verted, half-open pond lilies. They are of three colors: lustreless

white, cream and almost pink ;
the latter the most beautiful of them

all. The leaves of this plant remain green all the year. It is a

beautiful sight to see a whole field of these blossoms, standing erect

like an array of candles set into the ground for some great feast of

Nature.

But woe to the man who may wish to cultivate this field. To
him they cease to be beautiful and became a noxious weed, hard to

eradicate. Alas! all these beauties of Nature become weeds the

iTLoment they are in the way of man. The Yucca has its uses, how-

ever; the root is said to make excellent soap, while the fibre of its

leaves resembling hemp, can be used in the making of paper, rope, etc.
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Countless blossoms of the odorous wild Roses fill the gulches and

ravines; plants that are only a few inches high may be found sport-

ing several flowers, while the hedge-forming bushes are covered with

buds and blossoms, in all the possible shades of red, audits variegation
with white. Here also are found old friends in the blue Spiderwort,

appearing in its true form like a veritable immense spider;
the yellow Four-o'clock

;
and Larkspurs, long sprays of the blue and

white, like those of the old-fashioned gardens, but much inore beauti-

ful. High on the banks are white clouds of scented petals from the

wild Plum and Cherry, the Thimbleberry and the Raspberry. Climb-

ing among these trees and shrubs are seen interlacing the Clematis

and wild Hops in blossoming garlands of white and green, forming
trellises, arbors and bowers innumerable, hanging strands and fes.

toons from one side of the path to the other, swaying amid the breeze

and keeping time to the cadence of the mountain streams.

The Cacti have been in bloom for some time, and we must not pass
them by; in fact it would be impossible, as they are everywhere and
are apt to make themselves felt severely if not noticed. It is indeed

fortunate if on our strolls we return without one or more of their

sharp spines having penetrated our shoes and entered the flesh, there

to prove themselves long sought for, hard to find and decidedly pain-
ful. The Cacti are at their best upon the prairie, especially after a

dry, hot spring; it seems incredible how little moisture they require.
A plant has been known to have been kept in a tin box all fall and
winter with hardly a drop of water; in fact it had been forgotten, yet
it flourished and bloomed during the summer months. The Prickly
Pear cactus is found on the prairie, on the hillsides, in the gulches,

high upon the cliffs, hanging on by its long tough roots; its large

fleshy joints and brilliant blossoms hanging down along the sides of

the precipice. The joints are thickly studded with sharp needle-like

spines of white
;
these are of a poisonous nature and are capable of

causing considerable pain and irritation, if after having entered the

flesh, they are accidentally broken off and allowed to remain there.

Among these guarding swords nestle the buds and blossoms and later

the fruit, the prickly pear proper, dark red in color and somewhat re-

sembling a plum in shape. To the southward, where it grows con-

siderably larger, it is found to be quite a tempting edible. Both the

bud and fruit are generously endowed with close-set clusters of fine

hair-like spines; these are even more painful than the larger ones, be-

ing mostly so very small as to remain unnoticed, but certain to be

felt and hard to extract. The blossoms are large and of three shades

of color; there is a dull yellow, and a rich golden-hued, but the most

beautiful of all is the golden-petaled with a brilliant crimson centre,
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a truly magnificent flower. Growing in large patches these Cacti

often resemble wicker baskets full of yellow roses. Then there are

the smaller so-called pin-cushion Cacti, in shape somewhat like a pine-

apple, and also covered with spines most artistically placed. Of these

there are two kinds, the larger having a bright pink blossom, while

the smaller has a flower of a dull yellow hue.

One evening late in the summer, an entertainment was to be
held at the schoolhouse some miles distant. We intended going, and
while I was busy finishing up the evening's work on the ranch, G.

had gone to a field a mile away to get the mare we were to drive,
and also a refractory cow who was rather slow in moving along and
had failed to put in her appearance at the proper time. When half of

the way home, he persuaded the cow to travel somewhat faster with

the aid of a long "black-snake." The mare tTiinking the persuasion

might be meant for her, objected and whirled; somehow G. became

tangled up in the whirl and suddenly landed on the ground, in the

very midst of a beautiful large bed of cactus. Over the rest of the

scene a veil is thrown, and it is left to the imagination to depict. But
I understood that thereafter all hands made direct and rapid tracks

for the barn, each moving onward from different but most forcible

causes, and each undoubtedly busy with his own reflections. On their

reaching home I had the pleasure of extracting cactus spines for a

good hour and a half; then it was too late to go to the other entertain-

ment.

Along the wheel tracks of the road are found miniature wild,
brick-red Geraniums, little yellow Marigolds and a tiny blue Mint,
each sending out a sweet perfume of its own, but, like many another

fragrance, often becoming objectionable. We have often been obliged
to make our bed, while camping, among this festive Marigold, and

suffering in consequence have ceased our admiration. The bright
eyes of the Mountain Pink are seen laughing amid the grasses; this

little flower is another old acquaintance, for a very similar posy
blooms in the home garden.

The white bushy Ladies' Tobacco and Fireweed, belonging to the

everlasting kind, growing low and raising their blossoms above their

leaves, mingle with the shorter shrubs and sometimes losing them-
selves amid the rank-growing grasses, as does that queer, little, bright
yellow Umbrella Plant, lifting its umbel flowers, like so many skeleton

frames, to the sun. Near by the Harebell gaily swings its azure cup
upon the breezes that are wafted, perfume-laden, over the hills.

The Deerweed, spikes of gay, lavender blossoms, glow upon the hill-

sides and in clefts of rocky canon walls. What a glorious feast all

this must be for the multitudes of bees and butterflies, that flutter in
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the air! Some blossoms seem to be preferred to others, though all

are tasted. Here on this bright red Indian Pink {Castilleia), though
more often called the Painter's Brush, are three fat bees and a

beautiful butterfly, just gorging themselves. Even children are fond

of this flower, pulling it to pieces and sucking the sweet juices it con-

tains. Three shades of red are represented in the corolla. It is quite

a delightful surprise to find these off-color flowers so entirely different

from the rest of its family; they might be called beautiful black sheep,

and among all the families may almost always be found one.

DRYOPTERIS CRISTATAxMARGINALIS.

By Margaret S/ossoii.

NEAR
the central part of Vermont, the Green Mountains and a

range locally known as the Western Hills, run parallel for

some little distance. The country between is very hilly. To
the east the valley dips, and extending for perhaps half a

mile between densely wooded hills rising abruptly on either side,

forms a woodland swamp. The trees in the swamp are mostly tama-

racks, while underfoot, beds of sphagnum, saturated with water, from

the underlying bog, make the swamp almost impassable. There in

early Spring, one finds trailing arbutus, later the white azalea; and in

June, deep in the swamp in cool, moist hummocks, the showy lady's

slipper {Cypripedium spectabile.) There, also, usually half imbedded

in some crumbling log, grows Dryopteris cristatay^marginalis. At first

sight this fern suggests cristata; looking more closely, one sees a

difference. The more heavily fruited of the fronds have something
of the erectness and rigidity of cristata, but the pinnae of many of the

fronds droop a little with a slight upward curve, the color of the fronds

is more blue, the growth of the rootstock is terminal and the fronds

form a circle around the curled-up buds. (In cristata the growth of

the rootstock is lateral and the buds push out sideways beyond the

fronds.)

I find the rootstock often producing buds in the axils of the old

stipe bases. These buds develop into young plants, and as each has

its central terminal crown, which grows straight upward, the result-

ing effect is a crowded cliister of plants of all sizes with their root-

stocks firmly welded together. The fronds of all the young plants of

this fern vary from triangular to ovate in outline, but the fronds of

the young plants derived from axillary buds of rootstocks seem older

from the beginning, than the fronds of young plants springing di-

rectly from spores; they have more often the long, acuminate pinnae
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that in the latter are seldom seen until a much later period. The
fronds of these offsets also sometimes develop their lower pair of

pinnae much at the expense of the rest of the frond. This is not due

to any injury, so far as I can see. In the fronds of young plants

growing directly from spores, the pinnae (figs. 3, 8) are usually short,

blunt, as in cristata, but they are perhaps narrower; they have a more

contracted, concentrated look than the pinnae of cristata.

As the plants grow older the pinnae at the very apices of the

fronds retain their blunt character. The other pinnae of the upper
two-thirds of the fronds (figs. 2, 5, 6, 7, 10) grow, unlike those of cris-

tata^ long and acuminately pointed (except when one occasionally
finds a short, blunt pinna wedged between the long ones), and some-

times, not often, the pinnae of the lower third also. Usually these

lower pinnae remain short and are either blunt (fig. i) or slightly

pointed (fig. 9). The transition from the short, lower, to the long,

upper pinnae is sometimes gradual, sometimes abrupt. When abrupt,
the lower pinnae look very much like the pinnae of cristata^ and the

upper recall those of marginalis. In very large fronds—except at the

apices where the pinnae retain their bluntness in a somewhat modified

form—the long and short pinnae are alike acuminately pointed (figs. 4,

5, 6, 7). I examined perhaps two hundred plants of Dryopteris cris-

tata marginalis last summer, and feel satisfied that the older the plant,

the greater is the tendency of this fern to lengthen and point its pinnae
and pinnules.

The pinnules never become much pointed. In the younger
fronds they are short, and rounded or blunt, their margins entire or

finely toothed, either all around or at the ends only. Later the

pinnules grow longer and narrower and the teeth become lobes, in

their turn toothed. The pinnules, especially in very large fronds, are

frequently irregular (fig. 7), pinnules little more than curves alter-

nating with others several times their length, giving the whole frond a

curiously distorted appearance. Sometimes entire clumps are affected.

Comparing a pinna of a young frond (fig. 8) with a pinnule taken from

a good sized plant (fig. pcz), the two are seen to be almost identical,

even in the veining. Again, when the plants grow older and the

pinnules grow longer and become lobed, each small lobe is very like

a pinna of the first fronds starting from the prothallus. The fern

thus, in a way, repeats the primary segments of the earlier fronds in

the secondary and ultimate segments of the later. One, of course,

finds plants in all stages of development, and taking also into con-

sideration the tendency innate in most ferns, to vary with different

environments, the variety of specimens of cristataxinarginalis is not

easily described.
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PINN.E OF DRYOPTERIS CRISTAT A X MARGIN ALIS.

Figs. I, 3, 4, Q. basal pinnre. Figs. 2, 5, 6, 7, 8, 10. upper pinnae. Pinnae lettered alike are taken

from the same frond.
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The general outline of the fronds of this fern and of the fronds of

D. Boottii are frequently very similar, and the two ferns at a short

distance often bear a striking resemblance to one another, but on

closer inspection the likeness vanishes. There is not much danger of

confusing cristata iiiarginalis with marginalis. The color of the

fronds—deepening in shade and something between a yellow-green
and a blue-green—is alone sufficient to distinguish it at once from

marginalis., and there are other differences easily seen on comparing
the two.

I do not know whether cristataxwarginalis really approaches
cristata more nearly than it does marginalis., or whether the difference

between it and marginalis is of a kind more readily seen than the dif-

ference between it and cristata., but there is certainly sometimes

difficulty in distinguishing between the two latter. Cristata, like

cristata marginalis., is very variable, and there is apparently a perfect
transition through intermediate forms from one to the other; I am
not sure that there is a transition in reality. If, in a plant with inde-

terminate fronds, the growth of the rootstock is clearly terminal or

clearly lateral, there is no doubt as to which of these two species the

plant belongs; but a plant may have lost some of its fronds and its

rootstock may be bent, so that the growth appears lateral when really
terminal. Fortunately this is unusual. No one could possibly mis-

take a typical specimen of either fern for the other. Even when a

specirnen is not typical and seems to be neither clearly the one fern

nor the other, but an unhappy compromise, the distinctive features of

one usually predominate ;
what might be called the personality of the

one is more strongly present than that of the other. Which perhaps
means simply that in this, as in other things, the scales rarely balance,

they tip
—now this way, now that way.

The known stations for cristataxmarginalis are New London,
Conn.

; Boxford, Newbury, Merrimac and Medford, Mass.
; Warren,

R. I.
; Pittsford, East Peak and Chittenden, Vt.

; Hampton Falls, N.

H.
; Summit, N. J. ;

and Dover, Me.

It has been estimated that a single plant of the Russian thistle

(Salsola Kali Tragus) six feet in diameter produces 2,000,000 seeds.

These plants break away from the roots in fall and winter, and are

rolled and tumbled by the winds over the frozen ground, scattering
the seeds for miles. By a curious device the seeds are held in the

axils of the bracts by two minute tufts of coiled hairs, which prevent
the seed falling out at once when the weed begins to roll, the whole

being a most perfect adaptation for the widest possible dissemination.



AN UNCOMMON FIND.

By Frederick H. Blodgett.

THE
deposit known as the Amboy Clays covers a large portion of

New Jersey, and contains many colors and qualities of clay.

The colors are most strikingly shown at Gay Head, Mass.,
where the various colors of clay make the cliffs conspicuous at

a considerable distance. The qualities are perhaps best examined in

the deposit along the Raritan river, at Amboy, Sayerville and other

places in that region. Brick, tile and porcelain clays are found in

close proximity, sometimes in the same pit, being formed in layers

quite distinct from each other.

The surface of the clay bed varies from a few inches to twenty
feet below the ground level. This surface layer is largely formed of

sand, of several grades of fineness, and of various colors. Between
the bottom of the sand layer and the top of the clay bed, there is

usually a layer of carbonized matter, in which portions of leaves and

stems are found. This deposit varies from a mere trace to two or

three inches, and may be merely the stained impressions of foliage,

or those with partial remains of the

original leaves. An unusual instance

of the latter is here noted.

Early in the summer of 1897 a leaf

and its impression was found by Mr. J.

A. Maniey, of this city, at Luche's

kaolin pits near Sayerville, on the Rar-

itan River Railroad. At the place

where the specimen was found the

carbonaceous layer was nearly twenty
Imprint. feet below the ground level. The sand

and coarse clay are rejected in this case,

and are used to fill the old parts of the pits, and the spot where the

find was made is now (Jannuary 10, 1898,) covered by five feet or

more of filling.

As found, the leaf was decidedly curved over its matrix, one lobe

extending somewhat behind the impression shown at a\ The mar-

gin at b was turned nearly perpendicvilarly into the matrix at b\ The

matrix is sandy clay, with a thin layer of fine clay next the leaf. The

more sandy portions are dotted, the clay parts are cross-hatched in the

figure of the impression ; adhering clay on the leaf is shown by diag-

onal lines.

The leaf is rather more brittle than a last year's one would be,

but in color it strongly resembles such an one. It is shown full size.
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and the veins in their proper position as nearly as careful measure-

ments and manipulation for illumination was able to give them. It

will be noticed that the veins of the leaf do not all find their trace on

the clay, and a few were found on the imprint not seen on the

leaf.

The heavier portions of the margin in the figure show the presence
of a supporting vein following the edge of the leaf.

The leaf has not been determined, but is marked Magnolia (?).

It recalls the rare forms of Liriodendron shown in the Botanical

Gazette some months ago.

The specimens are now in the Rutgers College Museum at this

place.

New Brunswick, N. J.

EDIBLE FUNGI.

By Elizabeth G. Britto7i.

SINCE

the publication of Gibson's beautiful book on "Our Edible

Toadstools and Mushrooms," there has been a great awakening
of special interest in these plants.

The rainy weather of last summer produced an abundant crop
of them, and from many summer resorts came letters of inquiry as to

how to distinguish the edible from the poisonous ones, and what books

to get in order to study them. In several of our large cities, notably

Boston, Philadelphia, and New York, there have been societies re-

cently organized for the systematic study of the fungi.

The Boston Mycological Society has published a pamphlet for ten

cents, giving an account of the species eaten by them in 1896; the

Philadelphia Mycological Center was organized in April, 1897, and

has issued a Bulletin giving the names of its officers and members,
and stating that one of its objects is the dissemination among its

members of accurate descriptions of the edible and non-edible species

by monthly bulletins, and the best methods of cooking the edible

kinds. This club has been started under the auspices of Mrs. Rorer,

the well known writer and authority on cooking, and has for its presi-

dent Captain Charles Mcllvaine, who is known as "the first Myco-

phagist or Mushroom-eater in America, and probably in the world, if

number of varieties tested and found good is any criterion. His list

of those assuredly edible numbers nearly five hundred species, and
there are about three hundred more on the waiting list of his larder for

further experiment."
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Gibson made a selection of thirty native food varieties easily-

recognizable by their marked individualities, giving simple rules for

the identification of the poisonous species. His book is illustrated

by thirty colored plates, with fifty-six other illustrations, but it is

likely to be too expensive a luxury for any but the wealthy.
In the annual report of the State Botanist of the State of New

York, Prof. Charles H. Peck, issued in 1896, is a handsome volume of

238 pages, with thirty-six colored plates giving figures of sixty-three

edible species, about forty of which have been tested by the writer;

three poisonous ones are also figured. A few quotations may be of

interest:

' ' That there are dangerous species whose use as food should be
most carefully avoided, is an acknowledged fact, but the number of

such species is far less than many suppose. According to the au-

thority of those who have especially investigated this subject, the

dangerously poisonous species found in this country all belong to a

single genus, Amanita. About a dozen species of this genus have
been found in our State, and of these, two are known to be harmless
and edible, three or four only are commonly classed as poisonous,
and probably a single one of these is responsible for a vast majority
of the fatal accidents resulting from ' mushroom poisoning.

' There

are, however, some species in other genera that are capable of causing
nausea, vomiting and derangement of the digestive organs. They
are unwholesome because of their persistently bitter, acrid or other-

wise disagreeable flavor, or because a toughness of texture or the

possession of some quality repugnant to the stomach. The dangerous
species do not appear to possess such irritating qualities, and the symp-
toms of sickness do not appear till several hours after eating, gen-
erally eight to fifteen.

" When symptoms of poisoning do appear it is best to summon
medical aid at once. Many rules have been proposed for distinguish-

ing the edible from the harmful ones, and there is a widespread feel-

ing against the use of all except the field mushroom. This is so

familiar in cultivation and so frequently offered for sale in our mar-
kets that all observant housekeepers would recognize it in the field.

Many also are familiar with the Morels or Morchelle, commonly found
in the springtime in woods in the vicinity of New York City. It is

abundant in Van Cortlandt Park and its neighborhood, and may be

usually collected in May and June. There are six species of Morels

in this State and none of them are known to be poisonous. The same

may be said of puff-balls; no harmful species are known among them,
and very little or no risk is taken in eating any puff-ball if fresh and
of good flavor. But, as shown by Prof. Peck's figures, many species
are quite variable in color and size, changing with age and condition,
so that it is necessary to take care in the selection of specimens, even
of those species known to be edible. They should be gathered in

good condition when well grown and sound, and only fresh specimens
should be chosen. Old, partly-decayed, water-soaked, worm-eaten or

withered plants should be discarded. Even young and sound ones
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should not be kept too long before they are cooked. If more have
been collected at one time than are needed for a single meal, it will

be generally better to cook them all at once and keep them in the

refrigerator in a cooked condition rather than in the raw. As a rule

it is better to cook them the same day they are collected. Puff-balls

should only be used while the inner flesh is pure and white ;
when the

yellowish stains of maturity begin to appear they are no longer fit for

food. No one would think of eating them after the flesh has changed
to the cottony, dusty mass of inaturity."

Besides this larger book of Prof. Peck's, which may be had for

one dollar, there has been issued a pamphlet entitled "Mushrooms
and Their Use,

"
illustrated by uncolored wood-cuts. This is a valuable

little book, containing keys to the families, and in many cases to the

species, with descriptions of the commoner kind, and may be had for

fifty cents from the Cambridge Botanical Supply Co. On the cover

is given a price list of works on mushrooms, and it may be of interest

to know that one feature of the work of the Boston Mycological Club

has been to hold regular exhibitions on Saturdays during the season

from twelve to three, at which our native mushrooms, both edible and

poisonous, are exhibited.

The New York society was organized in March of last year, with

Prof. Lucien M. Underwood of Columbia University as President, and

Dr. Smith Ely Jelliffe of the College of Pharmacy as Vice-President.

A series of illustrated lectures, given at the Museum of Natural His-

tory in March, under the auspices of Columbia University, were largely

attended, and Prof. Underwood continued the course by a series of

weekly talks during the springtime. Field excursions were also held

to various points in the vicinity of the city and a large number of in-

teresting species obtained. Prof. Underwood visited Europe for the

purpose of studying the types of North American fungi at Kew.
These are pressed in a dried condition, but a collection preserved in

formaline, with a view to retaining the natural shapes, is much to be

desired. Dr. Jelliffe and several members of the New York Club have

been making water-color studies and spore-prints as well as testing

many of the edible species found.

Since the acquirement of the Ellis collection of North American

fungi by the managers of the New York Botanical Garden, and the

prospect of a speedy erection of the museum at Bronx Park, New
York will not long be without ample means for educating the public
and supplying information on these as well as other subjects of

botanical interest.

The Russian Thistle is the subject of a recently issued bulletin by
Prof. L. H. Pammel (Bulletin No. 38, Iowa Experiment Station).



THE TORCH TREE.

By F. H. Knozvlton.

THE
May number of The Plant World contained an account of

the Elephant Tree, one of the botanical curiosities of the Pen-

insula of Southern California. Accompanying the Elephant

Tree, and in some respects even more peculiar, is the subject

of the present sketch, the Torch Tree, known hotQ.n\Qa.\\y a.s Fouquieria
columnaris. The genus Fouquieria belongs to the Tamarisk family

{Tamariscacecs), and is an anomalous group of four known species

occurring chiefly in Mexico and Lower California.

The Torch Tree was discovered by Dr. J. A. Veatch, from whom
it will be remembered the Elephant Tree was named, in Lower Cali-

fornia in 1858, and was first described by Dr. A. Kellogg in Novem-

ber, 1859. It was later collected by C. R. Orcott, and in 1889 by T. S.

Brandegee.
The Torch Tree grows erect to a "height of 25 to 50 feet, grad-

ually tapering from a base two or three feet in diameter to a pointed

top, and as it seldom branches, the shape is that of a huge inverted

carrot." The flowers grow at the top, and are said to be yellowish

and quite handsome. The plate illustrating this tree was made by
Mr. George P. Merrill in July, 1892, near El Rosario. The following

interesting account is given by him in the Proceedings of the U. S.

National Museum, recently issued:

"Another striking form seen here for the first time is the Fou-

quieria columnaris, and which becomes more abundant on the inland

plateau. Although in greater dimensions (than the giant cactus),

some 40 feet in height and 15 to 18 inches in diameter at the base,

these strange forms were readily cut down with the back of my geo-

logical hammer, and showed in cross-section a structure not greatly

unlike that of our ordinary Eastern sunflower, in that they have a thin

exterior or rind of a greenish color, and an interior core of white pith-

like material.
" The numerous branches, which are about the size of an ordinary

lead-pencil, pass directly through the hard, woody rind into the pith.

When the plant dies, the limbs fall out, the pith shrinks away and

decays, leaving the trunks in the form of collapsed cylinders full of

spirally-arranged perforations. These branches are very abundant,

and project uniformly in every direction, sometimes to a distance of

two feet or more. They are stiff, harsh, and thorny, and it was found

possible to gain access to the trunk without seriously tearing the

flesh only by turning up one's coat-collar, putting on gloves, bowing
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the head, and backing in. Even then the work of cutting- through
the bark is disagreeable, though the bark or rind is itself thin and

tender.
" A landscape of these pole-like forms, with their thorny branches

and few small, brittle, thick, yellow-green leaves, is weird in the ex-

treme, and particularly so about dusk. Dry, hot, leafless, noiseless,

and apparently lifeless, it conveys vividly to the imagination the idea

of a burnt-out world."

The various species of Foiiqiiieria are ordinarily known as Candle-

trees, but as the F. cohimnaris is known by the inhabitants under the

name of "
Cereo," which signifies a fancied resemblance to the torch

of the altar of their church, it seems appropriate to give it the English
name of Torch Tree.

The use of the plate is by the kindness of the U, S. National

Museum authorities.

SOME LOCAL COMMON NAMES.

By C. F. Saunders.

DURING
a recent visit to the mountains of Southern Pennsyl-

vania, the following local names of plants were noted as

in use:

Mountain Tea, for Myrica asplenifolia L.

Leopard's Tongue, for Hieracium venosuin L. (The radical leaves

with their reddish undersurfaces and oblong outline might remind
one of the tongue of that animal.)

Rabbit berry, for MitcJiclla repens L.

Bastard Pine, )
. „. ...

Nigger Pine, \

^^^ ^"^"-^ Virgtniana Mill.

Spruce, for Tsuga Canadensis Carr.

Mayberry (as well as Juneberry), iov Anielanchier Canadensis (L.)
Medic.

Sleeping Mollie, for Oxalis Acetosella L. (a quaint name evidently

suggested by the plant's habit of folding its leaflets at night.)

White-top, for Holcus lanutns L.

Prince's Pine, for Lycopodiuni obscuruin L.

Shine-leaf, for Pyrola elliptica Nutt., and probably for P. rotundi-

folia L., also. (This name was heard from only one speaker. It may
have been a mispronunciation, but it certainly seems to be a much
more intelligible appellation for this shiny plant than the sJiinleaf of

the books.
Church -bell, for Aqnilegia Canadensis L.

Lin, for Tilia Americana L. (Is this a contraction of Linden
?)

Echinni vulgare L., a prevalent roadside weed, seemed to go only

by the name of Blue Thistle; and the common name of Aralia

racenwsa L., was pronounced as though spelled spieknerd. .

Philadelphia.



EDITORIAL

The editor-in-chief of this journal, Dr. F. H. Knowlton, having
returned from his tour on the Pacific coast, re-assumes editorial con-

trol with this issue, and communications may be addressed to him as

heretofore, at the U. S. National Museum, Washington, D. C.

*

With the first issue of the new volume we extend a greeting to

our readers, and renew our standing invitation to everyone, young or

old, teacher or pupil, amateur or professional, to contribute to our

columns his experiences and observations in plant life. We desire

the widest possible good-fellowship among the members of our sub-

scription list, and full and free discussion is the life of any journal,

as it is of any organization.

We give on another page a brief account of botanical affairs at

the Boston meeting of the American Association for the Advance-
ment of Science, written by a member of the Board of Associates.

A description of the convention of Fern lovers from all parts of the

country, held on August 24th, in the same city, will be contributed

later by Mr. Willard N. Clute, the chairman of the convention. This

gathering, held under the auspices of the Linnaean Fern Chapter,
was something entirely unique, and proved such a success as to war-

rant the suggestion that it become a permanent organization, holding
its meetings in affiliation with the American Association, after the

manner of the Botanical Club.

During the fall months, when the various edible mushrooms are

to be found in their perfection, there is usually a revival of general in-

terest in these peculiar organisms. We call attention to the article

by Mrs. Britton in this issue, outlining the efforts made by the Myco-
logical clubs of various eastern cities to promote popular acquaint-
ance with the seductive mushroom and the deadly toadstool. Men-
tion has already been made of Dr. Farlow's excellent article in the

year book of the Department of Agriculture for 1897, which sets

forth in plain and comprehensive terms the more obvious distinc-

tions between edible and poisonous fungi. We can only repeat the

warning given in these columns some time ago to the effect that all

persons should confine their mushroom gatherings to those species
with which they are absolutely familiar, no matter how temptingly
some of the other forms may be described by the epicure.



BOTANY AT THE BOSTON MEETING.

The fiftieth anniversary meeting- of the American Association for

the Advancement of Science, held in Boston during the last part of

August, proved a memorable one in the history of the organization,

nearly one thousand delegates being in attendance.

Of this number the botanists, and those interested in plants,

formed quite a proportion. There are at these meetings three dif-

ferent outlets for botanical activity. In the first place we have the

Botanical Society of America, an exclusive organization whose mem-
bership is limited to professional botanists of high standing. While

having no official connection with the Association, this body ineets

usually just before the latter at the same place, and the sessions for

the reading of papers are open to the public. The feature of its

program this year was a most interesting paper by Professor D. T.

MacDougal on saprophytism and parasitism among our native Ameri-
can orchids. Professor MacDougal has kindly consented to present
the essential facts embodied in this paper in an article to be pub-
lished later in The Plant World.

The members of the Association who are interested in botany
constitute Section G, and it is here that we find a wide diversity of

topics. The Association contains many amateur as well as profes-

sional botanists, and as there are usually a number of papers of

popular interest, the outside attendance is frequently large. It was
a significant circumstance at this season's meeting, as indicative of

the modern tendency in botanical study, that by far the greater
number of papers related to cytology or cell structure and develop-

ment, there being ver}' few systematic subjects, or even discussions

of plant distribution. From the enthusiasm and universally large

attendance, however, it was manifest that there is a widespread and

growing interest in the facts of plant life—an interest which even a

mass of technicalities seems merely to render more keen. Probably
this was due in a large measure to the influence of the New England
Botanical Club, an organization whose nlembers, embracing substan-

tially all the botanists of Eastern New England, have accomplished
much toward popularizing and dignifying the science. The club

maintained a headquarters at which all visiting botanists were invited

to register, and the room was effectively decorated with the rarer wild

flowers of the region. They also extended every possible courtesy in

facilitating collecting excursions and visits to points of interest.

The third avenue through which papers may be presented is

known as the Botanical Club of the Association, and is the least

technical of the three bodies. Like the Botanical Society, it has no
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official connection with the Association proper, but its membership is

drawn from the latter, and it is the outlet for a number of notes, dis-

cussions, etc., scarcely important enough to be presented before the

more dignified body. The list of papers was comparatively small

this year. The Club has elected as its officers for next year's meet-

ing, which will be held jointly with that of the Association, at

Columbus, Ohio, the following: President, Professor Byron D.

Halsted, of New Jersey; Vice-President, Dr. F. H. Knowlton, of

Washington, D. C, and Secretary, Mr. Stewardson Brown, of Phila-

delphia.

It would obviously be impossible to give an account of even a

few of the papers read before these three bodies, but abstracts of

several of them may appear in later issues of this journal. Mention

should be made of the address of Dr. W. G. Farlow, the presiding
offiter of Section G, on the conception of species as modified by re-

cent investigations among the lower fungi. Dr. Farlow explained at

length how the characters upon which species are based among the

flowering plants must be materially different from those which would
be regarded as conclusive by the student of ininute organisms such

as bacteria. A lantern slide lecture by Mr. D. G. Fairchild on the
" Botanical Gardens of Buitenzorg, Java," and one of Mr. H. J.

Webber on "The Strand Flora of Florida," furnished a large audi-

ence with an evening's entertainment.

In many respects the most important feature of the gathering
was to be found in the promotion of social intercourse among botanists

from widely diflierent States. Receptions given by the New England
Botanical Club and by Dr. Farlow afforded pleasant opportunities for

the formation of new acquaintanceships and the renewal of old ones,
and it is hoped that all may meet in Ohio next year under equally

delightful auspices.

...NOTES fl/^D NEWS...

Cuba still possesses 16,000,000 acres of valuable timber, none of

which is useful as coarse construction lumber, while nearly every foot

would be saleable in the United States and bring high prices. Cuban

mahogany and cedar are particularly well known in the United States.

The mahogany is very hard and shows a handsome grain, and is pre-
ferred by many to any other variety in common use. The moment
Spain drops the reins of government in Cuba there will be a move-
ment of forest products which will have a beneficial effect upon the

industry of both countries.— The Forester.
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The herbarium of the State Agricultural College of Michigan con-

tains 62,558 specimens, according to the recently issued report of

Professor W. J. Beal.

Cornell University sends out a neat little announcement of the

New York State College of Forestry, recently founded by act of the

State Legislature. Though it receives public support, it is adminis-

tered by the trustees of Cornell, and its faculty is composed of profes-

sors and assistants from that institution. Its aim is "to furnish in-

struction in the principles and practice of forestry, and provide facili-

ties for the education especially of managers of forest properties."

The State forest reserve in the Adirondacks will furnish a valuable

field for practical demonstrations in forestry practice.

Professor W. J. Beal has recently issued, under the auspices of

the Michigan State Agricultural College Experiment Station, a num-

ber of short bulletins on elementary botany, designed especially to

help teachers in the common schools. The first is a "
Study of Beans

and Peas before and after sprouting;" the second deals similarly with

Wheat and Buckwheat, and, and the third with Timothy and Red
Clover. They are copiously illustrated and will undoubtedly be found

of much value in teaching elementary botany. Copies of these bulle-

tins may be obtained by addressing the Secretary, Agricultural Col-

lege, Michigan.

In a recent publication entitled " Contributions to the Bryological

Flora of the Northwestern Himalayas," V. F. Brotherus enumerates

the mosses collected in various parts of the Himalaya mountains,

especially in Sikkim and the valley of Kashmir. A brief account of

the region is given by Mr. Duthie, Director of the Forest Department
of Northern India, from which it appears that the whole region is

a mountainous one, the average elevation above the sea being
about 6,000 feet, the main ranges extending from northwest to south-

east, and including several peaks from 20,000 to 26,000 feet high,

which give rise to some of the largest glaciers in the world. There is

one remarkable feature, both in Kashmir and among the Himalayan

ranges generally, and that is the preponderance of forest growth on

the slopes facing the north, and owing to its latitude, 35^" north, agree-

ing with that of the southern boundary of North Carolina, the sun's

rays are too hot for the growth of mosses on the southern slopes, and

the bryological vegetation comes nearest to that of central Europe.
It is surprising to find that out of the total number listed, 49 genera
and 96 species are found in North America as well, and in many
genera all but two or three species are identical.—E. G. Britton, New
York City.
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A specimen of a very rare and beautiful Florida orchid was recently

received at the National Museum. It was discovered by Mr. James
A. Tait in a little-explored part of Citrus county, and proved to be

Habenaria Diacroceratitis Willd., a species named for the remarkable

length of the spur, which in some of the flowers of this specimen ex-

ceeds four inches. The flowers are greenish-white in color and rather

large. Chapman credits the species only to Sumter county, and it is

certainly rare in American herbaria. We should be glad to receive

notes from any readers of The Plant World who may have visited

Florida and made observations on any of the rare orchids of that

region.

The regularity with which the flowers of the Water Lily open in

the early morning, and the provoking certainty with which they close

shortly after noon, are well-known characteristics of the plant, and it

was with considerable satisfaction that I learned of a way of cheating
the flowers into opening when desired, and at the same time proving
that the Water Lily cannot tell time, although it often seems able to

do so. It happened in this way: Some Water Lilies that were picked
in the morning, and sent home by express, did not arrive until the

afternoon of the next day. They were then rather wilted, but with

the intention of seeing what they would do, they were put into water,
and soon began to open, apparently considering the time they were

packed up as a long night. At five o'clock nearly all were open and

remained so for the rest of the evening, in this way very forcibly

reminding one of the Cactacece.— Willard N. Cliite^ New York

City.

My attention has been called to a bit of West Virginia folk-lore

that may be of interest to Plant World readers. The man who

brought sod for the yard assured us that this sod had no weeds in it

because it came from beneath a walnut tree. Since then I have ob-

served that the ground under these trees is quite clear of weeds except
in cases where the tree grows on a very steep bank or hillside. Here
the weeds grow on the slope under the upper side of the tree. One
reason given is that the walnut tree grows only in very rich soil,

which produces such a vigorous growth of grass that the weeds are

crowded out. It was suggested that the acrid properties of the integ-

ument of the nut would destroy the growth under the trees, but would

not this prevent the growth of grass as well ? Perhaps some of your
readers can give a better explanation, or it may be the cases that have

come to my notice are exceptional ones, and the rule does not hold

good in a general way. Can any one tell us more about it ?—Myrtle
Zuck Hough, Washington, D. C.
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Professor L. H. Pammel has just published (Bulletin No. 39, Iowa

Experiment Station,) an interesting account of certain of the more

conspicuous and troublesome weeds of corn fields. Information is

given as to the origin, distribution, abvmdance and means of eradica-

tion.

While collecting plants in the vicinity of Southampton, Long
Island, on June 4th, I was surprised to find an abundance of Trailing
Arbutus in bloom. Examination showed that this crop of blossoms

was the second one, there being much fruit on the plant. It is safe

to say that the fruit of Arbutus is nearly as much of a curiosity as

June blossoms
;
in fact, it may be doubted whether the ordinary bot-

anizer could describe it without a book. At Southampton, there was

hardly a plant that did not bear at least a few capsules.
— Willard N.

Clute, New York City.

. . . Boon REVIEWS . , .

The Principal Poisonous Plants of the United States. By V. K.
Chesnut. Bulletin No. 20, Division of Botany, U. S. Department
of Agriculture.
Instruction as to the appearance of poisonous plants should form

part of the early education of every child. In this respect our Indians

are far in advance of us, who have gotten sadly away from nature and

pay the penalty by numerous accidental poisonings.
The Agricultural Department, with its customary foresight, has

issued a bulletin on the common poisonous plants of the United States,

in which forty plants are figured and described; most of the informa-

tion with regard to their properties and the antidotes is new. Mr. V.

K. Chesnut, of the Division of Botany, who prepared the bulletin, de-

serves the thanks of every citizen of the country. Among the plants
described are some which are not commonly thought to keep such dis-

reputable company—the dainty Lily-of-the-Valley, the Lady's-slipper,
and the Larkspur.

It will be seen that only plants bearing in their tissues dangerous

poison have been considered in the bulletin. There is a large class of

plants, however, sufficiently disagreeable in their efi^ects to be labeled

with a warning for those unacquainted with the ins and outs of na-

ture's garden. There may be mentioned plants which produce nox-

ious perfume or pollen from the flowers, as the Ailanthus; plants

having corrosive, acrid or other disagreeable juices; plants bearing
mechanical irritants, &c.

It would seem that the future investigations might be amplified

along these lines with very beneficial results.— W. H.
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IN A COAL SWAMP.

By F. H. KnowIton.

THE
vegetable origin of coal is no longer a disputed fact; indeed

almost all of the steps may be traced between the growing
plant and the compact anthracite. It is known that when vege-
tation is excluded from the air, as when covered with water, it

does not decay and crumble to dust, but gives ofE a portion of the

lighter gaseous materials of which it is composed, leaving the carbon

behind. In a peat-bog for example, the plants, such as mosses and

sedges, may be growing at the surface, while below their stems and

leaves have died away and are being compacted into peat. If this

process goes on for a long period the weight of the mass becomes

very great and the material at the bottom is forced to give off more
and more of the volatile substances composing it, leaving the carbon

behind in an increasingly pure state. This process goes on step by
step until at the end almost all trace of plant structure is lost and we
have the hard, brittle anthracite.

The largest and most important deposits of coal were laid down

during what is known geologically as the Carboniferous age, or age of

ferns. This age is the middle one of the seven principal divisions

into which the geological history of the world is divided. The con-

ditions at that time were very different from any now existing. The
North American continent as we know it was not half completed and
the Appalachain and Rocky mountains were probably only long, nar-

row islands in the midst of a great sea The land area within which
coal was deposited consisted of broad, low swamps filled with shallow,

stagnant or slow-moving salt or brackish water. In these swamps
grew probably the most luxuriant vegetation the world has seen, a

luxuriance permitted by the superabundance of carbonic acid in the

atmosphere and by a moist, warm climate. Some idea of this wealth

of vegetation may be gained when it is known that more than a thou-



22 THE PLANT WORLD.

sand species of coal-age plants lived in the United States alone. They

grew rapidly, as do the plants in the tropics at the present day, and

dropped their branches, leaves, seeds and decaying trunks into the

water beneath, where they were gradually transformed into the im-

mense deposits of coal.

By carefully studying the fossil remains of coal-plants which are

abundantly preserved in the shales both above and below the seams

of coal, botanists have been able to determine in large measure the

kinds of plants that grew at that time. By the aid of the accompany-

ing illustration, which has been restored from a careful study of the

fossils, we may be for the moment transported to the interior of one

of these damp forests intersected by stagnant waters. In the immediate

foreground is a group of huge trees known as Lepidodendrons or scale-

trees, with rough, diamond-shaped scars and forking branches
; they

are two or three feet in diameter and fifty to seventy feet high. The tree

in the middle is dead and has lost its leaves and smaller branches and one

of its large branches has fallen. The living relatives of the Lepidoden-

drons are the little club-mosses or Lycopodiums with stems only a few

inches in height.

In the background at the left and almost hidden are a number of

straight columnar trunks called Calamites, which are represented in

the present flora by the horsetails or scouring rushes [Eqnisetuin).

They are unbranched and are really plants of low or simple organiza-

tion.

In the distance among the Lepidodendrons are a number of tree-

ferns which may be recognized by their tall, thin trunks and spread-

ing crown of graceful foliage. They are known as Pecopteris, and

have left no living representatives. A young stem belonging to the

same species is seen to the left in the foreground.

The dead Lepidodendron has the branches covered with pendant

parasitic plants and the trunk bears tufts of large-leaved, fern-like

plants, none of which have left any close living relatives. On the ground
under the trees are little clusters of ferns.

Besides the vegetation restored in the illustration there are

numerous strange trees with straight, unbranched trunks, sixty or

seventy feet high, bearing a tuft of long, narrow leaves at the top.

They are known as Cordaites and are evidently allied to certain living

conifers, such as the Ginkgo or maiden-hair tree of Japan. A great
number of nut-like fruits are supposed to have been the fruits of the

Cordaites. There were also trees with the branches covered with

small, sharp-pointed, stiff leaves, known as Araucarites and closely re-

lated to the modern Araucaria or Norfolk Island pine.
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But the ferns were the most abundant both in kinds and indi-

viduals, since fully one-half of the known Carboniferous plants belong
to this class. They were so numerous that in some places layers of

coal were built up almost entirely of their microscopic spores and

spore-cases.

SAPROPHYTISM.*

By Dr. D. T. MacDougal.

THE
dictum of Liebig's time that humus and organic substances

in soil are of no use to green plants except so far as they

modify the physical characteristics of the sub-stratum, has been

found untenable long since. Several years ago it was deter-

mined that urea, glycocoU, uric acid, leucin, and tyrosin might be

available as food-substances for green plants.

Within the last three years Leow and Bokorny have extended

this list to include forty organic compounds, such as methyl alcohol,

phenol, trimethylamin, skatol, and lecithin in addition to those given
above. Of the list of substances named by these investigators, leucin,

tyrosin, skatol, amides, amido-acids, formic acid, acetic acid, and

propionic acid result from the decomposition processes of humus and
are generally present in such soils in appreciable quantity. Recently

Jules Laurent has shown that the roots of maize are capable of ab-

sorbing complex substances as glucose and invert sugar at a rate cor-

responding exactly to the bulk of the plant body. The sugars ab-

sorbed are used, as is demonstrated by the increase in weight and by
the amount of carbon dioxide exhaled. Exact cultural experiments
with such aquatic species as Lemna, Spirogyra, Vaucheria^ and other

Algae have proven that these organisms thrive better in media con-

taining organic compounds and that this is due to the absorption of

some of these substances. Boulhac has shown that Nostoc puncti-

forme is capable of using glucose as a food-substance, which is in

harmony with the previous results obtained. Then again it has been
determined that plants furnished with nitrogen in the form of aspara-

gin show a better growth and a more ready acquisition of this import-
ant element, than when it is furnished in the form of nitrates.

Given, then, the fact that green plants of greatly different physiolo-

gical constitution may absorb and use organic substances occurring in

the sub-stratum or liquid medium, and that a better nutrition results

from the presence of these substances, it is but fair to conclude that

*Note from an abstract read before the Botanical Society of America, Boston, August 20,
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the use of organic compounds is shared quite widely by green plants.

The acquisition of organic food-substances is not only of great

value to the plant because of the energy stored up in such compounds,
but also from the fact that the absorption and assimilation of soil sub-

stance goes on almost uninterruptedly. The initial processes of

manufacture of organic compounds by green plants may take place

only in light. Any great increase in the power of absorbing organic
material entails changes of the most serious character in the structure

and physiology of the plant. These changes are most noticeable in

the absorbing organs, chlorophyll apparatus, and transpiratory organs.

The series of disturbances resulting, often changes the entire aspect

of the plant. The effects of saprophytic methods of nutrition are to

be seen among lower forms in bacteria and fungi, and Indian pipe i^Mono-

tropa), and Coral Root {Corallorliiza), are examples in the seed-form-

ing group.
The amount of organic material in fresh waters varies between

.0006 per cent, and .1 per cent, under ordinary circumstances. In

any instance the amount available for absorption is much beyond the

assimilative capacity Qf the green aquatic on account of the limited

supply of oxygen at its disposal. The air contains 20 per cent, of this

element, while water holds in solution but 3 per cent, at ordinary

temperatures. The first step in the development of an aquatic plant

toward saprophytism, then, would be some adaptation for securing an

increased supply of oxygen, or a modification of the respiratory

metabolism, rather than a variation of the absorbing capacity. The
earlier development has been one which would render the absorbing
membranes most suitable for the use of mineral salts only. In more

recent periods the tendency to the absorption and use of organic sub-

stance has become strengthened in the members of all the great

groups of the vegetable kingdom. So far as the material at hand may
be interpreted, saprophytism was not shown among the seed-forming

plants until the present geologic period.

Land plants have developed three general methods of saprophy-
tism or absorption of organic food. By one method the membranes
of the absorbing organs are so modified as to permit the passage of

high molecular complexity, in the same manner as in fungi. This en-

tails profound variation in the diosmotic properties of the peripheral

layers of the protoplasm of the outer cells of the roots, and only one

species is known, Wiillschlcegelia aphylla, a colorless orchid from the

West Indies, that has been able to attain complete saprophytism, or

obtain its entire food supply in this manner.

By a second method, plants entrap or receive the bodies of ani-

mals and plants in organs developed from the shoot, and absorb the
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products of their decomposition by means of special cells. These

species constitute the "carnivorous plants," of which about six hun-

dred are known. Drosera, Dionaa, and the "Pitcher plants" are

well-known examples. No plant obtains its entire supply of food in

this manner. In fact it is demonstrated that the carnivorous species

may exhibit normal development when deprived of animal food,

though it is of manifest advantage when furnished.

By a third method the higher plant gains complex food-sub-

stances through the agency of fungi living on, or in the tissues of the

absorbing organs. Such an arrangement constitutes a "mycorhiza."
The number of species which have attained complete saprophytism

by this method is very large, and includes such forms as Monotropa
and Pterospera (Pine-Drops.) The attainment of more or less or-

ganic food-substance by means of mycorhizal arrangements is a widely

prevalent feature of plant-life and is exhibited by the Dandelion,

Crowfoot and nearly all of our forest trees. The tendency toward an

alliance with a fungus to form a mycorhiza is very strong, and is one

which leads to great instability, and in general to the development of

new forms within comparatively brief periods. The writer has re-

cently pointed out one instance of this fact in Aplectrum.

University of Minnesota, Minneapolis, Sept. 20, i8q8.

THE WATER-LILIES OF EGYPT.

WITH
the kind permission of Mr. C. Schoeller, of Alexandria,

I send you a photograph, taken by himself, of the blue Star

Water-lily i^NymphcEa coerulea)^ of Savigny, and N. stellata,

of Willdenow, gathered a few weeks ago, in one of its

native haunts, the village of Kafr-Dawar, about eighteen miles from

Alexandria, on the main line of the railway to Cairo. I only wish

this excellent photograph could convey to you the exquisite shades of

blue and green in the petals, stalks and veined sepals of the beautiful
" Brides of the Nile," as the Arabs call the flowers of these famous

lilies. They are very fragrant in the open air, but in a closed room,

or held too close to the face, are apt to remind one of that pest of

our childhood, medicinal rhubarb. The leaves are large and heart-

shaped, and as a rule have distant teeth on their edges, though some-

times they are quite entire. The whole plant is called by the Arabs

"bishnin," and the tuberous roots, which are eaten like potatoes,

"biyaru." There are varieties of this plant in India with white,

rose-colored or purple flowers, but in Egypt they are always blue.

The only other wild Water-lily in Egypt is Nymphcea Lotus L. (the
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Nuphar of the Arabs), which here has always white flowers, though in

India there are colored varieties, as with the N. stellata. The flowers

of the Lotus are also called "arays en Nil," sometimes by the Arabs,
and are equally common with the blue ones in wet ditches in the

delta, in the summer; the leaves are somewhat like those of the blue

Lily, but are always serrated, the petals are obtuse and less narrow

than those of N. stellata. The English white and yellow Water-

lilies {Nyviphcsa alba L. and Nuphar liitcuvi L. \Ndumbo lutea Pers.]),

though frequent in Palestine, are not found in Egypt.
As regards the antiquity of the Egyptian Water-lilies, the blue

one had in early days undoubtedly first place in ritual importance.
Entire blossoms of this species were found by Prof. Schweinfurth

in 1881, with their long stalks uninjured, among the outer bandages
of the mummy of Rameses II., now in the Gizeh Museum, and they

played a prominent part among plant remains found in 1881

among the great tomb discoveries of Deirel Bahari. The paintings
of the blue Lotus on the temple walls of the foregoing dynasties are

endless. The petals of the white Lotus were also found in the flower-

wreaths with which the breast of the mummy of Rameses II. was

adorned, but Dr. Schweinfurth is of the opinion that it played a much
less important part than the blue Lotus in the decoration of the dead,

even down to Ptolemaic times. As the flowers of the Neliunbium

speciosuni L. (or Sacred Bean of India, China and Japan) have never

been found in pre-Ptolemaic tombs or coffins, and are not depicted
on them, whilst Herodotus is the first who mentioned this plant in

Egypt, Dr. Schweinfurth considers that it must have been intro-

duced by the Persians, and brought into prominent culture during the

Grseco-Roman period. During the last 1,200 years of Arabo-Turkish

domination, both the Neliunbium and the Papyrus have disappeared
from general cultivation in Egypt, and are only found in a few gar-

dens here and there.

R. W. Bloomfield, in The Garden, Aug. 6, 1898.

While collecting fossil plants in the State of Washington during
the past season I discovered, about one mile north of the town of

Liberty, a deposit nearly a foot in thickness made up almost entirely

of gigantic palm leaves. They are of the ordinary palmate or palm-
leaf fan shape, with a petiole nearly an inch in diameter, and although

no absolutely perfect specimen could be obtained from the leaves

being so matted together, there is evidence that the leaves must have

been from four to six feet in diameter. It represents an undescribed

species of Sabal.—F. H. Knotvlton, U. S. National Museum, Wash-

ington, D. C.



FURTHER NOTES UPON THE GROWTH OF STEMS
AFTER BEING CUT.

By Byron D. Halsted.

IN

THE February issue of The Plant World for the current year

the writer presented some results in taking measurements upon
cut stems. The test was made by placing the stems at once in

water, after which they were taken out one at a time, and in a

moment marked off into inch spaces with a stub pen dipped in India

ink.

Attention was called to the subject by the noticeable elongation

of Crimson Clover
( Trifoliiim incarnatnm) stems that were standing

in a vase as a room adornment.

It was found that stems of thirteen inches in length elongated in

one week to seventeen inches, or an increase of fully four inches. It

was also found that the belt of greatest elongation was in the first inch

from the top.

Some further observations have been made this spring, and with

several plants. The Crimson Clover again kept to its record of the

previous year, and is one of the best subjects for a study of this sort.

Sweet Clover {Melilotus alba L.) when cut somewhat before flow-

ering gave the following results for the best and the poorest specimen:
Best.

'

Poorest.

ist inch elongated to 2.50 inches. 2.00 inches.

1-35

1.25

I-I5

I-I5

1. 10

1. 00

2nd " '
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The leading study of the

present season was with

Asparagus stems. When
the tips were about a foot

above the ground they
were cut at the surface of

the soil, marked at inter-

vals of one inch with In-

dia ink and placed upright
in jars containing three

inches of water. Notes of

the growth were made at

the end of three hours,

when the average elonga-
tion of eight stems was

seven-eighths of an inch.

Growth from that time

was much retarded, and at

the expiration of three

days three of the stems

were photographed along
with a normal stem, as

shown in the accompany-

ing engraving.
The following table

gives the elongations for

each of the eleven inches

in eight stems:

•
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average growth of these three inches was .90 inch or nearly one-third

of the original length of this portion of the stem.

In another trial two stems elongated from 10 inches to 12.85 inches

and 12.10 inches respectively in three days. One stem gave 11. 10

inches for the upper eight inches in t^6 hours, and 11.35 inches in 48

hours.
ELONGATION OF PETIOLES.

Some of the petioles of Burdock leaves cut to fifteen inches long
and placed upright in jars of water elongated on an average four-tenths

of an inch in eighteen hours. One cut to four inches in the same time

reached 4.20 inches; one six inches long to 6.30 inches; one seven to

7.35 inches, and one eight to 8.35 inches. This growth was in the

lower middle of the petiole.

The veins of the blade of some Burdock leaves were also marked

with the India ink, and it was found that they grew after being cut;

but the increase was greatest in the region of the "
geographical cen-

ter
"
of the leaf—that is, lower middle of the main rib.

Young Rhubarb petioles cut to four inches elongated to 4. 15 inches

in the first twenty-four hours. Whole leaves marked upon the veins

and placed with base of petiole in water elongated somewhat in the

mid rib. This was greatest in the central portion, where the leaf is

broadest, some of the inch spaces there extending an eighth of an inch.

There is probably very little of economic value attached to the

results obtained, other than the emphasizing of the practice on the

part of some green grocers of keeping the asparagus bunches, for

example, with the cut end in a tray of water. Besides keeping the

vegetable fresh for a considerable time, they have doubtless observed

that their stock thereby grew somewhat upon their hands.

Rutgers College, August, 1898.

BOTANIZING IN THE LaPLATA MOUNTAINS.

By C. F. Baker.

SOUTHWESTERN

Colorado is shut off from the rest of the State

by what is perhaps the most mountainous portion of that State.

It is not to be equaled in ruggedness and includes a larger
area of above-timber country, than any other equal portion of

Colorado. The LaPlata Mountains stand out, somewhat detached

from the main ranges of the San Miguel on one side, and the San

Juan on the other.

Botanical collections from this region have always been of the

greatest interest. Besides the earlier explorers and others later,
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Greene and Brandegee have collected here, and not a little was ac-

complished by Miss Alice Eastwood. Many species of great interest

were first described from this region, and some of these have not

since been found elsewhere.

Early in 1898 plans were perfected by the writer for an extended

botanical survey of the LaPlata and San Juan mountains. Prof. F. S.

Earle was associated with him in the enterprise, and later on Prof. S.

M. Tracy was invited to join the expedition. The original plaa contem-

plated three months' field work the first season. Circumstances over

which we had no control narrowed this down to one month. This

month was spent entirely in the LaPlatas and the San Juans, the

fall work in the LaPlatas being reserved for future seasons when the

sets of this season will be extended and continued under a uniform

system of numbers.

Prof. F. S. Earle and the writer left Alabama in the latter part
of June and proceeded at once to Mancos, on the Rio Grande Southern

Railroad. We went via Pueblo, Salida, Poncho Pass, the San Luis

Valley, Alamosa, the Toltec Gorge and Durango. At several places
we picked up specimens between trains. For instance, at Pueblo we
took Salsola kali, Glycyrrhiza lepidota, Symplioricarpos occidentalism

Gaura coccinena, Stanleya pinnata, PJiysalis lanceolata and ten or a

dozen other species, all within a few minutes' walk of the depot. At

Salida, on a hillside near the depot we found Hermidiiim alipes, Kry-
nitzkia gloiiierata, Mentzelia albicaiilis and M. nudiflora, Pentstonon

acuminatus, Sisymbriiim canescens, Gilia longifloj-a. Astragalus

flexiwsus and a number of other things not so familiar to us.

Arriving at Mancos, we proceeded to business without delay, our

tent being up and plants going into press within two hours after we
arrived. Here and elsewhere we fully appreciated the value of a

thorough knowledge of woodcraft, and a strictly No. i outfit
;
of both

of which we were the fortunate possessors. At the end of a week we
were joined by Prof. Tracy, and then proceeded at once up the West
Mancos Canon as far as a team and wagon could take us. Our camp
here was at 10,000 feet altitude and very near Mt. Hesperus. From
this point we explored Mt. Hesperus, and the hills, gulches and caiions

to the west of that peak, consuming about ten days in this work.

From here we returned to Mancos and explored the sage plains to the

south of the town. We then set our faces towards the east side of the

LaPlatas, going by way of the Durango road, the postoffices of Dix

and Parrott City and finally up the caiion of the LaPlata river. We
explored the LaPlata Canon thoroughly, following the stream to its

various sources in the snow-banks, extending our operations into the

Little Kate and Columbus Basins, and working as high as Hayden
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Peak. From here we returned to Durango and home, Prof. Tracy-

spending a week at or near Durango.
The result of this month's work was about 25,000 well-prepared

specimens, and this in spite of the fact that our efforts were some-

what retarded by frequent rains. The collection includes a number

of novelties and a number of things described from this region, but

never before distributed to herbaria.

About Mancos the lower foothills are covered with an abundant

growth of Amelanchier alnifolia and Peraphyllum ramosissimum; Q>\h&v

shrubs like Cercocarpus, Ribes and Fendlera are occasional. Growing

among these shrubs we found Pentstemon ccespitosus, Balsamorhtsa,

Astragahis amphioxys, A. Wingatanus, A. scopiiloruui, Hcdysariim

Mackenzii, Lcsquerella Paliiieri, Physaria didyinocarpa, var. Newber-

ryi, a new Lupinus and other interesting things.

In the river bottom we found Thalictiim Fendleri, var. Wrightii,

Silenc Mensiesii, Rosa Arkansana, Geranium ccespit sum, Prunus

demissa, DelpJiiniiim scaposum, Peucedanum Grayi, Astragalus Hayde-
nianus.

In the higher foothills came a zone of the Piiion {Pinus edulis)

and the Juniper {Juniperus occidentalis). Here, among other things,

we found Ceanothus Fendleri, Hosackia puberula, Chcenactis and several

Eriogonums.
Above the Piiion {Pimis edulis), we find Pinus ponderosa, and

above this a rich and extended growth of Englemann's Spruce {Picea

Englemanni). The most conspicuous genera in the Picea zone were

Wyethia, Lupinus, Valeriana, Hydrophyllum, Populus, Fragaria,

Pedicularis, Ribes, Symphoricarpos, Mertensia and Potentilla.

High up, 10,000 to 13,000 feet, we found the usual run of Alpine

genera, and there the " fun grew fast and furious." We frequently

came in with both arms and back " loaded to the guards," and many
days saw sixteen to eighteen hours of hard labor. Several marked

differences were noted between the Alpine flora here and that of

northern Colorado. Here Ranunculus Macauleyi, supposed to be rare,

was very common and took the place of Ranuculus adoneus in the

north. The mat-like Paronychias and Arenarias were absent from

the bald summits visited, while a number of things were found here

which had not been previously seen by the writer in similar localities

in northern Colorado.

One of the richest lots taken on the trip came from the dry sage

plains below Mancos. It is here that some distinctly southwestern

things find their most northerly extension. This character of country
affords many queer Chenopodiaceae and some fine Leguminoseae. In

this lot might be noted Physalis Fendleri, a new Gilia, Pentstemon
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Moffattii, Lathyriis polymorphus., Suceda Torreyana, Astragalus Patter-

soni^ A. lonchocarpus and an Ephedra.
The trip up on the west side was also rich in results, the days

throughout being punctuated with exclamation marks. It must be

borne in mind that our work this year was practically confined to

July. We could plainly see that an immense and rich later flora was

coming on everywhere. This of course we entirely missed, but will be

properly worked another season. This region is also rich in algae and

fleshy fungi, neither of which we touched. Mosses and fungi were

abundant, but it will require several seasons to do them anything like

justice. The barest facts only, in connection with this work, can be

mentioned at this time
;
before long, a full report, including all the de-

tails, will be published.
On one of the last afternoons spent in the LaPlatas we stood on

the summit of Hayden Peak, as the sun was sinking. Around us was

spread a panorama which was awe-inspiring to say the least. Far to

the southwest could be seen the dim outline of the Blue Mountains in

Utah. Westward we looked against the awful masses of San Miguel,
eastward into the heart of San Juan. To the whispered invitation

which came to us on the breezes from off those mighty summits, we
could but reply, in solemn elation of spirit, "Aye, aye, we will come

again."
Auburn, Ala., Sept. 25, 1898.

Buffalo, N. Y., is not behindhand in these days of the organization
of new botanical gardens. Though but very recently established, Mr.

J. F. Cowell, the Director, reports that the Buffalo garden contains

already a large collection of woody plants, and that substantial progress
has been made in the construction of the green-house and the formation

of an herbarium. The garden, being a public institution, receives

financial support from the city.

Prof. Amos Eaton, in the preface to the fifth edition of his Manual

of Botany for North America, published in 1829, says:
" There are

not, probably, 50 undescribed species of Phenogamous plants in the

United States—perhaps not one species east of the Mississippi." This

prediction was of course far from the truth, as very well shown in the

later editions of his own manual. Thus in this fifth edition he included

858 native genera of flowering plants, and 3,885 species, and in the

eighth edition, published in 1840, or only eleven years later, he ac-

cepted 1,011 native genera of flowering plants and 4,637 species! The
flora as now recognized, according to Heller's recently published Cat-

alogue of North American plants, embraces about 14,000 species, and

still the end is apparently not in sight.
—F. H. K.



EDITORIAL.
According to an estimate made by the U. S. Department of

Agriculture, the annual loss in this country from plant diseases, such

as rusts, smuts, mildews, etc., amounts to from ^150,000,000 to $200,-

000,000.

*

The daily papers of current date are filled with accounts of the

terrible devastation being wrought by forest fires in the West and

Northwest. Aside from the appalling loss of life, the destruction of

thousands of acres of valuable timber is sufficient to cause a feeling
almost of despair to all lovers of trees. Will not every one of our

readers take it as a personal responsibility to urge the passage and

observance of laws looking toward the preservation of our forests,

before it is too late?
* *
*

At the earnest solicitation of a number of our patrons it has been

decided to publish a series of articles and notes on the teaching of

botany. This will probably be begun with the December number,
and will embrace especially articles on teaching in the secondary

schools, such as directions for the study of special groups of plants,

preparation of material, collecting of specimens and making of the

herbarium, school gardens and herbariums, and timely hints. Short,

pithy articles and notes along these lines from practical teachers will

be very acceptable. The first of the series will be on the study of

algae in high schools, by Miss Josephine E. Tilden, of the University
of Minnesota.

PARASITISM OF ORTHOCARPUS PUSILLUS.

Mr. T. Burtt Davy has the following brief account on the para-
sitism of this little plant in the September number of ErytJiea :

" This

plant, met with all the way from San Francisco and Oakland to Oregon,
I have recently discovered to be parasitic on the roots of certain an-

nual grasses and Erodium circutarium. It probably has other hosts

also, and as of interest on this point a letter from a correspondent
here follows:

*' * You will find enclosed a branch of a weed which has lately
made its appearance in our valley lands, and it seems to take posses-
sion, and wherever it comes the grass disappears; but still it does not
seem to grow thick enough to cJioke out the grass. Many of our fields

that have always been very productive of clover and also rye- grass,
are being covered with this, and at a distance it looks like moss; it

comes on fields that have been newly seeded, as well as old pastures.'
"

—C. E. Spear, Hiinibolt Co., Cal.



..NOTES A/^D NEV5.

The Division of Agrostology in the U. S. Department of Agricul-

ture has recently issued a bulletin (No. ii), containing a systematic

revision of the North American species of the genus Calamagrostis,

by Mr. T. H. Kearney, Jr., and descriptions of new or little known

species by Professor Scribner.

Mr. Charles A. Keffer has lately published as Bulletin No. i8,

from the Division of Forestry, U. S. Deptment of Agriculture a valu-

able report on "
Experimental Tree Planting on the Plains." Plots of

various sizes were selected in Kansas, Nebraska, Colorado, Montana,

Utah, Texas, etc., in which various trees such as oaks, maples, elms,

ashes, pines, spruces and junipers, were planted with a view to deter-

mining their adaptability to the arid conditions of these places. In only

a few cases was there an absolute failure, while most of them showed

very gratifying results.

One of the interesting fruits of the Leguminous family is the pod
of the Carob tree {Ceratonia Siliqua). Though a native of the Old

World, this tree was early introduced into the West Indies by the

Spaniards, and has been cultivated for many years in some of the

countries bordering on the Mediterranean, where the pods are used

as food for live stock. It has been known in Florida for some time,

having proved hardy in the southern part of the State, and the pods,

are occasionally seen in northern markets. They are flat in shape,

somewhat resembling those of the honey locust, and contain a sweet,

mealy pulp. As in the case of most tropical fruits, it is necessary to

cultivate a taste for the carob before it can be really enjoyed.

In answer to the query on the last page of the August number of

The Plant World, I wish to say that in 1847, while attending school

in Dublin, being then a mere child, a friend of our family who was

mate of an English merchantman engaged in the West Indian trade,

brought me a present of two whipping-tops, the wood of which re-

sembled cocoa, but had green streaks, which cocoa never has. On

speaking to my sea-faring friend he could not say for certain what

wood it was, but thought it to be lignuj/i vitce. I then sought a pro-

fessor of botany in Trinity College, who, after consulting a large,

illustrated, sylvan volume, decided that it was Greenheart or Cogwood,

a tropical product of the genus Laiirus, abundant in the West Indies

and South America. And (just think of it!) I found lately the self-

same definition in my old edition of Webster's dictionary.
—M.J. Egan,

Milwaukee, Wis., Aug. jo, i8g8.
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The various species of Rhododendron that are in common cultiva-

tion in England are made the subject of an interesting and instructive

article in a recent issue of The Garden. Six American species are

described and a beautiful colored plate given of RJiododeridron Vaseyi.

Have you ever watched the Evening Primrose open its flowers at

early evening? If not, just improve the next opportunity to do so.

At first a long slit appears in the calyx, and then the reflex action

begins, very slowly at first, gradually increasing until the sepals are

about at an angle of 450, when they suddenly drop to their places
beside the stem. After the sepals are in position the petals slowly

expand. It may take half an hour to see the whole operation.
—

James A. Graves., Susquehanna, Pa.

On my way up through Northern California, Oregon and Wash-

ington, the train rushed by great clumps of Lomaria spicant, an old

Alaskan friend. When we did stop long enough at the Shasta Soda

Spring for the passengers to taste the delicious water, it was maddening
to see numerous signs forbidding us to pick ferns or flowers. After

the dry brown vegetation of the late spring in southern valleys, it

was so refreshing to travel day after day through the cool green forests

of the north, where the great amount of moisture preserves the tender

green of the young shoots. Joining the Canadian Pacific road at Mis-

sion Junction, Glacier was our first stop. It was the first of June, but

great patches of snow still lay in sheltered nooks; the paths were under

water, and our efforts to reach the mass of green ice, so tantalizingly

near, were of no avail, as the bridge had been crushed into sharp-

pointed waves by a recent flood, and yet two varieties of Phegopteris

{P. dryopteris and P. Phegopteris they seemed to be) had bravely
come out, though the other ferns were still in tight curls. With
three engines panting along, we slowly climbed through wonder-
ful scenery to Banff (altitude about 5,000 feet), where I found
four orchids (one the Arethusa, the others new to me), a purple clematis—an old Irish friend, the Pinguicula—a yellow Fumitory, scarlet Cas-

tilleias, several varieties of Smilacina and many other flowers, but
not one fern. A resident told me the "rock fern

"
{Polypodium vul-

gare I think) was the only one that grew there. In Maryland in

July, Asplenium ebeneiun was unusually fine. And now on Cape Cod,
I have found a crazy colony of remarkably fine Botrychium ternatiim

growing in a cranberry bog! Some of the B. dissectuin is so fine it

looks like lace—many of the specimens have two fertile segments, one
has three, with an attempt at a fourth. In another bog the Droscra

filiformis is busily at work on its entomological collection, while
another Drosera which seems to be the intermedia, is more sparingly
represented.—.£"^zV// Bates, Dennis, Cape Cod, Mass.
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Flora of the Upper Susquehanna and Its Tributaries. By Willard
Nelson Clute. Binghamton, N. Y., Willard N. Clute & Co.

This neat little volume is the latest addition to the numerous local

floras covering various portions of New York that have appeared
within recent years. Probably there exists no other region in the

State of more interest to the student of ecology than this valley of

the Upper Susquehanna, for it affords some striking instances of

northward extension in several typical southern species. It is this

circumstance which lends a peculiar interest to all local floras whose

areas fall near the boundary line between two distinct life zones, in-

vesting them with more than a mere local value.

It is pleasing to note that the nomenclature of this volume fol-

lows modern lines, the equivalent names of Gray's Manual being
cited in parenthesis for the sake of convenience. At the present rate

of progress, we may fairly hope that within a short period the neces-

sity for introducing this cumbrous list of synonyms into our floras

will be obviated. It is, however, a matter for regret that Mr. Clute

has seen fit to follow that antiquated sequence of families which drops
one unexpectedly into the midst of the Choripetalse, leading him up

through the higher Gamopetalae only to permit an abrupt descent to

the lowest of the Monocotyledons. The explanation for this course

given in the introduction is that the arrangement followed, coinciding

as it does with that of Gray's Manual, is the one most familiar to

those who will have most use for the book. But if modern nomen-

clature is to be used, why not also modern taxonomy ? Surely the

one is as familiar to local botanists as the other.

The general appearance and typography of the book are excellent,

localities and authorities being clearly given, while the appended de-

scriptive comments will doubtless be found useful to students of the

region. In the introduction is given a comparison with related floras,

a full discussion of the geology and geography of the area, and a

most interesting list of noteworthy sub-localities. It occurs to us

that a careful study of the collections made in the Upper Susque-
hanna might considerably increase the number of included species,

as thi author has evidently pursued a most conservative course

in this respect. It seems difficult to believe that such genera as

Sanicula, Agrimonia and the like are represented each by only a

single species, while among the violets it is probable that V. ovata

occurs in that range, if not also V. cuiarginata.
— C. L. P.



The Plant World
A MONTHLY JOURNAL OF POPULAR BOTANY.

Vol. 11. DECEMBER, 1898. No. 3.

WISCONSIN FIELD NOTES.

By Edivard L. Greene.

»'T"^HE paragraphs by Prof. Pammel, published in a recent issue of

I this journal, relating to the flora of western Wisconsin, I have

i read with much interest; and the more because that field was

a favorite one with me in earlier days. And since even the

LaCrosse district, chiefly discussed in the paper referred to, has been

visited by me very recently, I take occasion to name here, at the out-

set, certain interesting species not mentioned by Prof. Pammel, but

whose occurrence there was noted by me during the past season.

Perhaps the most noteworthy are certain probable immigrants from

the far-western plains. The following are not known to me as having
ever been credited to the Wisconsin flora:

CJienopodmm leptopJiylhtm was observed by me not only at La

Crosse, but also at several intermediate points between there and

Milwaukee, and always along the railway only, from which circum-

stance its immigrant character is confidently assumed. It is one of

the common weeds of the Rocky Mountain plains. Both Blitnin

rnbriim and Cycloloma atriplicifolium were observed in a few individ-

uals only, at LaCrosse. They can scarcely be considered as more than

adventive there at present.

In the sandy prairies about Prairie du Chien I observed, in

greater abundance than I have ever elsewhere seen it in the course of

many years of travel upon its accredited territory, the curious little

weed, Lcptilon divarieatum—Erigcron divaricatiis of the older books

and lists—for which the English name of Low Horseweed is given in

Britton and Brown. Along with it, in its typical form and peculiar

habit, were mixed not a few specimens which can only be construed

as hybrids between this and the tall L. Canadense, or Canada Flea-

bane, as it is commonly called. Here also, along a railway embank-
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ment a mile or more to the southward of the town, I was surprised to

find a strong colony of Collomia linearis. This plant, so widely dis-

persed in the Rocky Mountain region and beyond it, is only recorded

east of the Mississippi from New Brunswick, where it can hardly be

more than adventive. But on the Wisconsin side of the great river

named, it has come to find a congenial soil, and to make itself quite
at home. I would not venture to say as much of Pentsteinon tubiflorus,
of which I found a good specimen in flower, growing among hazel

bushes near the railway, some five miles south of Prairie du Chien.

It is probably adventive there, from the south rather than from the

west. This large and showy species was, in Asa Gray's time, known

only from Kansas and Arkansas. Britton and Brown add Missouri to

its known range, but I found it both luxuriant and plentiful this year
on low prairies of southern Illinois; and the finding of a single speci-

men in southern Wisconsin suggests the possibility of its being

inigratory.
To Hypericum Kalmianum a curious range is attributed, in the

books; but there appears to be no record of its occurrence to the

westward of Michigan, yet I found it common in the valley of the

LaCrosse river, not far from Sparta, Wis. And it was equally inter-

esting to discover, in a wooded swamp of the lower Wisconsin, the

most extensive colony that I have ever met with, of so rare and pecu-
liar acrucifer as the Lake Water-cress {Neobeckia aqiiatica Greene). I

do not know of its having been recorded heretofore as occurring in

Wisconsin, though it is credited to Minnesota; but it is a plant for

which very few localities seem to be known in any State.

I shall conclude these notes by the repetition of an item published

by me almost twenty years since, and one which the newer generation

appears to have overlooked. Perhaps the rarest of North American

asclepiads is Asclepias Meadii. In 1878, when the volume of the

Synoptical Flora containing this family was issued, only two stations

for this species were known, one in Illinois, the other in Iowa. In

the spring of 1879 I detected the plant on a piece of wild land near

Lancaster, Wis., and recorded the fact in the fifth volume of the

Botanical Gazette ; and yet, in all the recent cataloguing of our

asclepiads, only Illinois and Iowa are credited with this most local

plant; a species which I alone among botanists now living have seen

in the field. The specimens collected by me are partly in my own

herbarium, and partly in that of Harvard University, as I at least sup-

pose ;
for a good specimen was, at the time, sent to Dr. Gray to estab-

lish in his herbarium this new station for so great a rarity.
Catholic University, D. C.



FIG. I FAIRY-RING IN THE GROUNDS OF THE U. S. DEPARTMENT
OF AGRICULTURE.

THE FAIRY-RING MUSHROOM.

By Frederick V. Coville.

ON
almost any of the older lawns in Washington may be seen

crescents, half-rings, or complete rings of luxuriant dark

green grass. If one asks the cause of it, the opinion usuall}^

advanced is that the ring marks the location of some former

flower-bed, once heavily fertilized, now replaced by turf. If one sug-

gests that in such a case the darker area should present the form of a

solid circle instead of a mere ring, the author of the flower-bed ex-

planation becomes somewhat dubious, but is by no means convinced
of his error.

The same rings and crescents have been known from the earliest

times in the rich green pasture turf of Great Britain and the Con-

tinent, and the peasant people of Europe long held the belief that

these rings marked the places where the fairies had their midnight
frolics—that they formed the circus rings, as it were, of the fairies.

With the springing up of the modern tendency toward scientific in-
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vestigation, however, the assigning- of a reasonable cause for this

curious phenomenon was demanded, and among the first attempts
was one very ingenious explanation. According to this theory the

ring marked the spot where a lightning stroke had" descended into the

earth. It was assumed that the lightning bolt was of the same

diameter as the ring, and that only where the lightning bolt came in

contact with the air, namely, along its surface, did combustion take

place. Therefore as the bolt descended into the ground it burned a

ring of grass, and this dead vegetable matter, acting in following years

as a fertilizer, stimulated the new grass to a dark green growth. So

great indeed, according to this theory, was the fertilizing elTect that a

certain kind of mushroom very often grew along the dark green
band. This theory, however, did not explain why it was that the

same fairy-ring increased in size from year to year.

It is now well established that fairy-rings are caused by the mycel-
ium of various kinds of fungi, the best known species being the common

fairy-ring mushroom [Marasiuius arcades). (See fig. i.
)
The mycelium,

starting at a central point, grows out-

wardly in all directions and at a remark-

ably uniform rate. Soon the older and

central portion dies. Thus a small circular

band is formed which each year increases

in size, growing regularly on the outside

and dying as regularly on the inside. The
width of the band is commonly about six

inches, while the diameter of the ring
often reaches six and eight feet, some-

times even twenty feet. Seldom is a ring

complete after the first few years of its

life, an opening almost invariably develop-
Sometimes

FIG.

ing on the down-hill side.

such a large part of the ring dies as to

leave only a crescent.

A few days after a soaking rain, fol-

lowing a drier period, the mushrooms

themselves push their way up through
the grass and expand their caps. The

stem and upper surface of the cap have a

pinkish buff color, while the gills are of

a lighter shade of the same, varying in

the younger stage to warm cream-color.

The spores are white. It should be noted

(See figs. 2 and 3) that the stem does FIG. 3.
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not bear a ring, as in the common mushroom; that the gills are coni-

paratively few and far apart ;
and that the cap, as it becomes widely

expanded, has a.peculiar knob-like projection in the center.

The fairy-ring mushroom is rather tough in texture and does not

decompose readily; indeed if the weather is favorable it may dr}^ up
and remain thus for weeks. Insects do not eat it readily.

In cooking—for the species is edible—no preparation is required

except the cutting off of the lower part of the stem. These mush-

rooms have a pronounced flavor and should be brought on the table

in the form of a stew. They are too small for frying or broiling.

Various questions regarding the fairy-ring mushroom still remain

unsolved, and the subject affords an excellent opportunity for some
careful observer. What is the annual rate of increase ? A series of

marked pegs with monthly record of the changes will answer the

question. How deep does the mycelium lie ? The transplanting or

removal of the turf to various depths would answer that. Besides

these, there are more difficult questions regarding the reasons for the

influence of the mycelium in stimulating the growth of the grass, and

the singular tendency toward the opening of the ring on the down-hill

side. Is there some sort of symbiosis between the mycelium and the

grass roots ? Does the mycelium develop some substance that acts

after the analogy of vaccine, preventing the mycelium from growing-
backward from the ring toward the center of the circle on the ground

already once traversed? These and other fascinating and intricate

questions await the well-equipped investigator*.

U. S. Department of Agriculture, Nov. 8, i8g8.

Not only must a certain amount of water be present in the plant
to secure its active development, but a stream of water must be pass-

ing through the plant constantly, from the roots to the leaves. This

upward flow of water is essential to most plants. It is the means of

taking in the various fertilizing materials, or food substances, from
the soil and transporting them to the upper parts of the plant, where

they enter into the solid structures forming the tissues. The root

hairs or the fine roots suck in the soil water and its burden of nutri-

tive material and force it forward into the larger roots and the stem,
with pump-like activity, so long as water is available. The leaves

dispose of the water by allowing it to escape from their surfaces as an

invisible vapor, leaving behind all substances held in solution.—J. C.

Arthur in Proceedings of the American Carnation Society.

*The f gures in this article have been loaned by the U. S. Department of Agriculture and are

from Circular 13, of the Division of Zota.r\y.—Editor.



OLD LAKE VEGETATION IN HAMILTON COUNTY. IOWA.

By L. H. Pammel.

THE
name drift has been applied to the mixture of clay, sand,

gravel and boulders found in many parts of the State. The
Iowa drift is largely of glacial origin, there being two well-de-

fined sheets. The lowest is a part of the great mantle extend-

ing over the northern United States, while the later drift, known as

the Wisconsin, forms a triangle, with its apex reaching Des Moines.

It is in this area that these lakes occur. The water is generally
of surface origin, and is held because of the highly retentive clay.

Owing to cultivation and the drainage, many of the small lakes have

disappeared, but before cultivation these lakes were extremely common

throughout this part of Iowa. These are indicated on many of the

old surveys where they are outlined.

The lake here to be described covers on area of 200 acres in the

vicinity of Jewell Junction. A quarter of a century ago it was
covered with water from one to three feet over the entire area. Now,
however, water only remains in this lake up to the middle of July,

while some portions carry a slight amount of water the entire year.

The shore lines of this lake show small boulders. Beyond the imme-
diate shore lines, the countr}^ rises gradually, attaining an elevation

approximately of fifty to seventy-five feet. The lake is situated in a

pocket. The subsoil is a tenacious clay, the surface is 'a black, peaty
soil which is very retentive of moisture. As might be expected, the

vegetation is of a heterogeneous character near the shore lines.

Many plants are of mesophytic character.

The flora of the lake is interesting as showing a marked zonal dis-

tribution and a gradual displacement of the original inhabitants. The

great body of the lake-bed is covered with Cat-tails {Typha latifolia)

from four to six feet high. Towards the northwest in proximity to

the two islands, water was standing early in September. In consider-

ing the plants, we may begin the area where the water occurs in small

pockets, earlier in the season. At this time of the year, however, it

is nothing more than a beach or strand.

Outer Beach. The most characteristic plants of this beach are

Paniciim criis-galli, P. capillare, Calamagrostis Canadensis, Carex sp.,

EleocJiaris palustris, Lobelia syphilitica, Asclepias incarnata, Lycopus

sinuatus, great masses of Scutellaria galericulata, Solidago scrotina,
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Epilobimn adenocaulon, E. linearis Polygomiui Hartivrightii^ Cnicus

altissiimis, Teiicrium Canadensis^ McntJia Canadensis, E^ipatoriuvi

perfoliatum, Helianthiis gross-serratus. Lythruiit alatnni.

Introduced species, Ambrosia artemisicefolia, Cnicus lanceolata,

ChaetocJiloa glaiica, annuals except Cnicus lanccolata. As most of the

outer shore-line is covered with water in the spring, many of the

common perennials are destroyed. The annuals spring- up after

the water subsides.

Inner Beach. The inner beach is, from the nature of the case,

longer covered with water than the outer, and supports in part a very
different vegetation. The most abiindant plant is the Cat-tail (TypJia

latifolid). This beach may be called the TypJia beach. The Typha
is much more sensitive to moisture

;
water is within easy reach, al-

though the surface is dry. The chief plants of the Typha beach are

Paniciim criis-galli, P. capillare, the latter of very slender plants and

unlike those of dry places, some Calamagrostis Canadoisis, Phalaris

aru)idinacea, some Carex sp., Alisnia plantago, var. Americana, Poly-

gonum acre abundant, Epilobium adenocaiilon, E. lineare, Asclcpias

incarnata, some Scirpus lacustris.

A second division of the inner beach contains chiefly Phrag-
mites conwuinis, a plant that once was common throughout this region.

Now, however, it is gradually being replaced by other species. The

Phragmites often fails to flower, owing no doubt largely to the absence

of water. Along with Phragmites occurs Alisma plantago, var. Ameri-

cana, Sagittaria variabilis, Elocharis palustris and Scirpus lacustris.

In the third division or Zisania zone, there is some standing

water. This is characterized by the abundance of Zizania aquatica,

Leersia oryzoides, Panicum crus-galli, Elocharis palustris, E. acicularis,

Nuphar advena, and NympJuca tuberosa, Pontederia cordata. Ranuncu-

lus multifidus, and R. aquatilis, var. frichophyllus. Under present
conditions this portion of the lake contains standing water during the

entire season.

High Moist Beaches. These are not covered with water, but are

extemely moist in the spring and support in part a hydrophytic

vegetation, Polygonum Muhlenbergii, Calamagrostis Canadensis, Ly-
thrum alatum, Gcrardia purpurea., Polygonatum giganteum, Panicum

crus-galli, Spiranthes cernua, Lathyrus palustrius, Lobelia syphilitica,

L. spicata, and such mesophytic plants as Panicum capillare, Thalic-

tum purpurascens. Astragalus Canadensis, Sporobolus heterolepis,

Glyceria nervata, 7 halictriii/i purpurascens, and Solidago Riddellii.

Hill or Island Vegetation. The two moranic islands are

small in extent. These islands have been covered with trees for a

long time, as evidenced by the large trunks remaining. There are no
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distinctively shore plants. The ground rises rather abruptly. The
chief plants are as follows: Asperclla Jiystrix, Leersia Virginica^ Pani-

ciiui capillare, Viola pubescens, V. cucullata, Triosteiim perfoliatui/i,

Geum album, Teiicriuni Canadensis, Sumach {Rlius glabra), Overcup
Oak {Querais viacrocarpd), Cniciis altissinms, Bidens frondosa, Eiipa-
toriuni ageratflides, Solidago Canadensis, Solanuinnigrnm, Astragalus
Canadoisis, American Elm {Ubinis Americana), Slippery Elm {U.

fulva)^ Chokecherry {Prunus Virginiana), Basswood {Tilia Ameri-

cana), Green Ash [Fraxinus viridis). Columbine {Aguilegia Canaden-

sis), Ranancnlus abortivns. Fox Grape {Vitis riparia), Polygonum con-

volvus, EcJii)iospermum Virginicum, Pigweed {Cheiiopodium album).
Elder {Sambucus Canadensis), Black Walnut [Juglans nigra), Lophan-
tJius scrophularicEfolius, and Hackberry {Celtis occidentalis) .

High Prairies. The high prairies rise considerably above tlie

island hills and differ materially from the other portions here con-

sidered. Of the grasses Cluvtochloa glaiica, Panicum capillare, Sporo-
bolus Hookerii, Elymus robustus, Bouteloua racemosa are common.

Solidago rigida, S. nemoralis. Aster multiflorus, A. azureus, A. hevis.

Ambrosia artemisicefolia are common. The most common of all the

golden-rods is Solidago rigida. Many of the more interesting plants
are rapidly disappearing. In the marshes surrounding- these lakes

Cypripedium candidum \^si% common atone time; now, however, the

plant has become rare. The Gentiana crinita occurs in places. It

has not been found for some years in the vicinity of these old lakes.

Ames, Iowa, Sept. 27, 189S.

CONCERNING THE PLANTS OF SOUTHWESTERN
ARKANSAS.

By E. N. Plank.

FOR
a botanist, few parts of our country so far east afford a more

pleasant and profitable field of research than southwestern

Arkansas. The region is well diversified by mountains and

valleys. It is largely a wooded region, with a great variety of

soil, and rock formation. Up to a very short tiine ago it has been an

almost unexplored region to naturalists, but the construction of the

Pittsburg & Gulf Railway has made it pleasantly accessible to tour-

ists of all professions.

During the later days of Septernber of last year the writer trav-

eled over the route of the new railway, stopping at different stations,

but spending most of his time in Polk county, and in the vicinity of
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Mount Mena and Mena stations. They are about twelve miles apart.
Mount Mena is a hill rising about three thousand feet above the

level of the sea. The sides of the moiintain are heavily timbered

with its original forests, its top spreading out into a broad plateau of

improved land.

There is in this region a happy blending of the Northern and the

Southern flora. The botanist who is willing to take things as Nature
and not as he would have them to be, as his knowledge of the natural

range of North American plants broadens, soon learns that there are

no fixed or even discernable east and west zones of our plants. Here
he may see the hardy little Mitchella or Partridge berry, as he may
also see it in Texas to the Gulf or near it. So the Beech {Ostrya),
and the Hornbeam {Carpiiius), are no less truly themselves in the

extreme north, than they are when they bathe their roots in the tide-

waters of the south.

Handsome, perhaps the handsomest of our native ferns, is

Adiantinn pedatum^ which abounds in moist places on the slopes of

the mountain. With it grow Dryopteris acrostic/ioides, Pteris aqiiilina,

Onoclca sensibilis, and Osmunda regalis. I did not see Osmunda cinna-

moinea here, though it is common in' eastern Texas.

Our Linden or Basswood is common. So is Magnolia acuminata^
but M. macropJiylla^ whose immense leaves are two to three feet long
and a foot in its greatest width, is rare.

Yellow Locust {Robinid) is native here, and also Sambuciis Cana-

densis, Cornus Florida, Moonseed, Sassafras, Witch-hazel, Chinquepin,
Red Mulberry and Persimmon. Our common Black Raspberry grows
on the mountain. Ginseng is abundant, also Poke {Phytolacca), the

common Mullein, the Jewel-weed {Iinpatiens fnlva), and our queer

Porcupine Grass {Hystrix).
In springy places about Mena, Sweet Gum is common. There

are few if any of our other native forest trees that come so near Sugar

Maple in beautiful and symmetrical growth as a shade tree. Near
the city are large groves of this species, which should be preserved
as pleasure resorts. The wood of Sweet Gum takes a high polish and

is almost as valuable in cabinet-work, and will soon have to take the

place of Black Walnut. The Tupelo or Pepperidge {Nyssa), in ex-

tending from Maine to southern Texas, is largely represented here.

Its leaves color handsomely in early autumn. In no other place have

I seen a greater display of Golden Rods {Solidago). They are mainly
southern species, several of them certainly being worthy of garden
culture. Among species of Liatris, the handsome L. elegans is con-

spicuous. Solidago odora, Liatris elegans, LLeliantJins angnstifolius.

Lobelia cardinalis, and L. syphilitica., make a handsome combination.
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Vitis rotundifolia, the Muscadine grape, is not unfrequent here.

It is a very peculiar species and almost itself constitutes a genus. Its

bark is continuous, never shreddy, smooth and of a whitish color.

Its large purple fruit is of a peculiar flavor, grows in small clusters,

and when ripe may be easily shaken from the stem.

In coming down a mountain ravine I saw the handsomest sight

of my journey. It was an Euonymiis atropiirpureiis in the full per-

fection of its fruiting. Its beauty was only surpassed by a tree form

of its cousin, E. Americajius, which I once saw in extreme south-

eastern Kansas. E. atropiirpureiis is not a climber and it seldom

trails, but like SopJiora affinis and other weak-stemmed trees, it likes

to grow up in a crowd of stronger shrubs, and while never attached

to, sometimes lean upon them.

Kansas City, Kansas.

THE CLEISTOGAMOUS FLOWERS IN THE GENUS
VIOLA.

By Willard N. Clute.

IN

VIEW of the increasing tendency toward giving the cleisto-

gamous flowers of violets a prominent part in the diagnosis of

the species, it may not be amiss to call attention to the instability

of such characters. We are accustomed to speak of a cleisto-

gamous flower as something definite and fixed, but nature has no such

hard and fast distinctions. By careful watching through a single
summer one may see the so-called cleistogamous flowers slowly turned

to showy ones or vice versa by numerous small gradations. Some

years ago, in the pages of MeeJians' Monthly, I advanced the theory
that the cleistogamous flowers in Viola, at least, are largely a matter

of temperature, and subsequent observations have only served to con-

firm me in this opinion. I have not applied this test of temperature
to other genera in which cleistogamous flowers occur, but that the

evidence is strongly in favor of this theory regarding Viola, a few

facts will show.

Taking our common blue violet, it will be found that early in the

year, when the weather is cool, it produces an abundance of showy
flowers, but as the temperature increases, the production of petalifer-

ous blossoms ceases and cleistogamous flowers appear. Late in year,
even after frosts are common, the showy flowers are noticed again.

Now, if we begin early enough in autumn to inquire into the origin of

these petaliferous flowers, we shall find that they are evolved directly
from the cleistogamous ones. At first, only one or two embryonic
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strap-shaped or linear petals appear, but as the season advances the

petals of later flowers grow broader and more numerous until the

latest ones are as complete and well developed as those in early spring.

Many other violets with the same habitat complete this cycle each

season. Others, like the Canada violet, produce showy flowers

throughout, but this is usual only in cool, damp ravines. In cultiva-

tion, unless these conditions are simulated, the plant blooms only in a

desultory way, if at all, or it may produce cleistogamous flowers.

Nor is such phenomena confined to our own coimtry. It is said that

F. Roxburghiaiia^ a native of India, bears perfect flowers only during
the cold season. When Darwin tried to raise them under glass the

showy flowers ceased, but an abundance of cleistogamous ones ensued.

It is likely that many such instances could be collected. Florists find

that to produce perfect flowers of the sweet violet only a small amount
of heat inust be applied, a further raise in temperature dwarfing the

flowers. And growers of pansies know that during the hot weather

the flowers incline to be small and weak unless the plants are in situ-

ations where shade and moisture make a lower temperature.
Additional light is thrown on the subject when we come to exam-

ine the geographical distribution of the violets. They are usually
found in the temperate parts of the earth, and even then the moun-

tains, deep ravines and the cool borders of streams are their chosen

haunts. These instances would seem to prove the truth of my
theory, independent of the fact that we may actually see the cleisto-

gamous flowers change to showy ones.

Professor Lester F. Ward has just published an elaborate paper
in the Proceedings of the U. S. National Mnsenin on the fossil

Cycadean trunks thus far determined from the Lower Cretaceous

rim of the Black Hills. It contains descriptions of twenty-one

species, all but one of which are regarded as new to science, and is

based on 155 specimens. We hope to present one or more plates of

these fossils, together with a brief popular account, at an early date.

The discovery of a new rose by Mr. E. O. Wooton in New
Mexico, which has but one species in the whole world closely allied

to it and that species, Rosa ininutifolia, having been found only in

Lower California, has aroused much interest abroad among rose

specialists. M. Crepin, who has made a life study of this genus, has

published some critical comparisons of the two species in the Bulletin

of the Boissier Herbarium. He finds some marked differences be-

tween the two species, but concludes that the new one, R. stellata,

has been properly placed in the section with the small-leaved rose.



EDITORIAL
The attention of our readers is directed to Mr. Coville's article

on "The Fairy-Ring Mushroom," in another part of this number.

From this it appears that there are several c[uestions concerning its

life -history that are still unaswered. Will not some one undertake to

make these observations and report the results to Plant World.
*

* *

The series of articles by Mr. Charles Louis Pollard on the " Fami-

lies of Flowering Plants," which appeared in the last volume of Plant

World, was discontinued at the end of the Monocotyledons. It was

the author's intention to treat the Dicotyledons in a similar manner

and bring the whole out in book form, but the series has proved so

acceptable to our readers, that Mr. Pollard has consented to present

it first in our pages. The first article, beginning with the lowest

Dicotyledons, will probably appear in the January issue, and each

subsequent number will contain an installment of two or more pages.

The sequence will be in accord with the latest ideas on plant classifi-

cation, and each article will be fully illustrated with original draw-

ings. This series will be the first popular presentation of the modern

classification in the English language, and will be an invaluable aid

to the amateur or young student who would become acquainted with

the families of flowering plants.
*

* *

In Science for November 4th, Mr. Gerritt S. Miller has an article

on "An Instance of Local Temperature Control of the Distribution

of Mammals," that is also full of suggestions for the botanist. The

so-called "boreal islands" are restricted areas, often in the form of

sphagnum or tamarack swamps that occur hundreds of miles south of the

boreal life zone. They support a flora and fauna of distinctively northern

types, and the question arises as to how the plants and animals can

show such seeming indifference to temperature. Mr. Miller's obser-

vations were made in a rock-slide at the foot of Massanutten Mountain,

Warren county, Virginia, where he found the mean temperature, dur-

ing two weeks of August and September, to be 57.8". On comparing
this with the range of normal mean temperature of the six hottest con-

secutive weeks in the extreme northern zone, which is from 57° to 64°,

it is found that "the mean temperature of the station coincided with

that of the life zone "
to which it belonged.

We would suggest to such of our readers as have opportunity
for studying these boreal islands, that they make a series of careful

observations of temperature, together with list of the northern plants.



THE FERN CHAPTER AT THE BOSTON MEETING.

While the Fern Chapter of the Agassiz Association has been in

existence for six years, the first actual meeting of the members was
held in Boston on August 24th of this year, with about twenty mem-
bers present. The meeting was held in Horticultural Hall, and in

absence of the president, Willard N. Clute was elected chairman. To
the cordial address of welcome from Mr. George E. Davenport, Rev.

James A. Bates made a happy reply in behalf of the members of the

Chapter.
The first paper, on "

Hybridity in Ferns," was presented by Mr.

George E. Davenport, who discussed the possibility of fern hybrids.
His paper was prefaced by some remarks on the variation in the

fronds of dimorphic ferns. Dr. A. J. Grout illustrated his paper on

"An Interesting Variety of Osmunda Claytoniana," by herbarium

specimens oi the plant in question. In the absence of Miss Mary A.

Fleming, her paper on the " Ferns of the Urals and Caucasus," de-

tailing a trip through these regions, was read by the secretary. The

paper by Willard N. Clute, on "The Distribution of Some Eastern

American Ferns," discussed some eastern ferns with restricted ranges.
Mr. B. D. Gilbert's paper on "The Genera of Ferns; a Study in

the Tribe Aspidieae," in which he proposed several important changes
in the disposition of the genus Aspidium and allied groups, was of

much interest. Three hundred specimens were used by Mr. Alvah

A. Eaton to illustrate his "Notes on a Peculiar Botrychium," which he

held to be a new species or a remarkable variation of an old one.

Mrs. E. G. Britton ended the programme with an interesting
"
Study

of Ophioglossum vulgatum," in which she spoke of the recent

changes in the way in which the so-called forms of this species have

been regarded.
A field meeting had been planned for the afternoon, but those at-

tending the morning session found so tnany things to discuss that it

was decided to return to the hall and spend the rest of the day in con-

versation. This session proved fully as enjoyable as the other.

The hall was decorated with many varieties of our native ferns in

vases and several members exhibited herbarium specimens, notably
Mr. Davenport and Miss Zirngiebel. Upon invitation of Mr. W. R.

Davis a visit was made to the rooms of the Apalachin Club, where a

collection of exotic ferns was seen.— IV. N. Clute in The Fern Bulletin

for October.

The herbarium of the Missouri Botanical Garden, according to

the last annual report of the director, contains about 288,380 speci-

mens, and the library includes 31,013 books and pamphlets.
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The San Francisco Chronicle of recent date contains an account

of the finding of a new fossil forest in Sonoma county of that State.

The trees are all prostrate, the largest one being about eight feet in

diameter and exposed for about thirty feet. According to the ac-

count they are all chalcedonized and variously colored, after the

manner of those of the celebrated Chalcedony Park, Arizona.

Kivlreiiteria panicidata is a handsome round-headed Chinese tree

some twenty to forty feet in height, that is hardy throughout nearly
all of the eastern United States. It is a member of the Sapindaceae,

being somewhat allied to the Horse-chestnut, but having once or

twice irregularly pinnate leaves with many coarsely-toothed leaflets,

and a large three-celled bladdery pod. It is grown very successfully

in the parks in Washington City, and is quite ornamental in fruit.

The "bloom "
or white waxy coating of many leaves and fruits

is made the subject of an interesting account by Miss Roberta Rey-
nolds in a late number of the Laboratory Bulletin of Oberlin College.

The bloom appears to be an adaptation to prevent the excessive escape
of moisture from the plant, for when it was removed from the epider-
mis the transpiration of water was greatly increased, several plants

losing between two and three times as much as when the bloom was

present.

The New York Mycological Club issued in July a pamphlet of

sixteen pages containing a list of its officers and members, which

number one hundred and four, as well as a list of the principal works

on Fungi accessible to students of Mycology in Greater New York.

These books are scattered through seven libraries, including six sets

of periodicals and one hundred and twenty-two books. Cook's "
Rust,

Smut, Mildew and Moulds," and Gibson's "Our Edible Toadstools

and Mushrooms," occur in several libraries; most of the others are

either at Columbia or at the Astor Library.

Last summer I climbed Green Mountain, near Boulder, Colorado,
and found growing from a crevice in one of the rocks at the summit
a small tree of Pinus albicaiilis Englm., about thirteen centimeters

(five inches) high and five millimeters (one-fourth of an inch) in

diameter. It was unbranched and bore a single, terminal tuft of

leaves. And yet this tiny tree, when carefully examined, was found
to have twenty-five distinct annual rings. I know of no other case of

natural dwarfing carried to such an extreme, and, therefore, place
this one on record.—Charles E. Bessey in Science for October 28, i8g8.
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The last number of the Torrey Bulletin contains a valuable re-

vision of the ternate species of Botrychium or Grape P'erns, by Pro-

fessor L. M. Underwood. He recognizes thus far fifteen species

throughout the world, of which number eight are found in North
America. The original or true Bot7'vchiuin ternatuin is not a native

of North America, being confined to Japan, China and India. Our

species are as follows: B. inatricariiE, found in the northern United

vStates and Canada; B. hiternatum, the species recently described by
Professor Underwood, from South Carolina to Alabama and Louisiana;
B. dissectum, the well-known form with finely dissected segments,
found in the Eastern States; B. obliquiun, the form having the sterile

segments oblong or lanceolate and obtuse or oblique at base, which

extends from Canada to Mexico; B. silaifolhim^ a Pacific coast species;

B. Coultcri, a stout, short-stemmed, fleshy species described as new,
from the geyser formations of the Yellowstone National Park

;
B. occi-

dcntalc, another new species from British Columbia, being a tall,

fleshy plant of open woods. The remaining species, B. decomposituin^
is Mexican.

A BOTANICAL EXPEDITION TO PORTO RICO.

Through the liberality of Mr. Cornelius Vanderbilt, the first

president of the Board of Managers of the New York Botanical

Garden, there will be party organized to explore the flora of Porto

Rico. Mr. A. A. Heller and wife, who already have had wide experi-

ence in collecting in the various states and territories as well as in

Hawaii, will start about the first of December, prepared to collect

specimens of plants for the Herbarium, roots and seeds for the Gar-

dens, and miscellaneous specimens for the Economic Museum. The
flora of several of the larger islands of the Antilles is poorly or very

imperfectly known. That of Porto Rico has been but little studied

and only a very elementary botany in Spanish has ever been pub-
lished. The New York Botanical Gardens and Museum have begun
their career on a highly scientific standard, and, like the American

Museum of Natural History, will do much to further research and

exploration. This expedition is the second one to go under its

auspices, the first having been conducted by Mr. P. A. Rydberg, in

Montana, under the patronage of Mr. William E. Dodge, one of the

Garden managers. Mr. Rydberg made a very fine collection in the

high mountains of Montana and discovered the smallest alpine willow

ever seen, which will be described and figured in his enumeration of

the collections.
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SPRING IN THE SHINNECOCK HILLS.

By Willard N. Cliite.

THERE
has already appeared in these pages an account of a trip

to the sand-barrens of Long Island in mid-summer. The re-

membrance of the striking contrasts which its flora presented,
in comparison with more favored localities, inclined us to visit

the region again in spring, and accordingly a trip was planned cover-

ing late May and early June. The locality selected was that part of

the barrens known as the Shinnecock Hills. It is situated on a narrow

strip of land between vShinnecock and Great Peconic Bays, and about

thirty miles west of Montauk Point. The country here is little better

than a desert. It consists essentially of immense sand-dunes over

which the wind has free play and upon which the sun beats with undi-

minished force. Onlowery days, the wind drives the spray from the sea

up across the rolling surface in gray sheets that shut one in and limit

his vision to less than a mile, and on foggy mornings the mists lie late

in the hollows, but the thirsty ground quickly sucks up the moisture.

In half a day after a rain, the earth is dry enough to sit upon.
In spite of all these adverse conditions, a considerable number of

plants manage to exist in the sterile soil. Foremost of them must be

placed the Reindeer Moss
( Cladonia). When the sun shines, its ex-

istence seems to stand still. It crunches under the foot like crusted

snow. But a day of moist air revives it, and it becomes soft, pliant
and full of life. With the Cladonia in the sandiest spots may also be
found the stolid Prickly Pear

( Opuntia). Summer's heat and winter's

cold seem alike to it, and it always is something of a suprise when at

the height of the season it unbends enough to put forth its magnificent

golden blossoms. In some way, such splendor does not seem in keep-

ing with this dull plant.

It is generally supposed that spring comes later to the sand-bar-

rens than to inland regions, or rather that the sand-barrens do not
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know much of the vernal flora. This, however, is a mistake. The
flowers bloom here as early as they do in the same latitude inland, and

while the species may not be so numerous, the lack is abundantly
made up by the multitude of individuals. Plants in bloom are very
noticeable. This is due principally to the fact that when the soil is

right for the growth of a species, that species usually occurs in quan-

tity, and the absence of other vegetation allows the flowers to show to

the best advantage. For this same reason, masses of color are the

rule. To find areas spangled with the blossoms of several species is

quite exceptional.
In late May the Lupine season was at its height, and the Bird's-

foot Violets were striving to escape eclipse. Since each kept to its

particular area, the task was not as difficult as it might have been.

Yellow, however, is the favorite color of the barrens. Of the species

which gave color characteristics to the landscape, ten were yellow,

four were white and four blue. The Rock-rose
(
HeliantJiemuin

)
—a

long way from its rocks—was easily the leader. In the dry places its

yellow blossoms—much larger than inland—fairly glowed with color.

Everywhere, the gray firmament of Cladonia was sprinkled with these

tiny suns. For once the Dandelion found itself displaced. There

Potentillas and the bulbous Buttercup were found in better soil, and in

the thin grass along roadsides the Star-grass was plentiful. The
Hudsonia has a characteristic color of its own at any season, but in

early June a golden glow comes upon it from the multitude of its

tiny blossoms.

Of white flowers, the Beach Plum was most noticeable. At some

distance the low thickets looked like banks of white mist. The Choke-

berry {Aronia)
—more common but less noticeable—silvered the bar-

rens in many places. Besides Lupines and Bird's-foot Violets, the

Blue-eyed Grass and the blue Linaria were conspicuous. The lat-

ter likes to grow on the sandy ridges along the sprawling cross-coun-

try roads, but never becoming as tiresome to the eye as its coarse

yellow relative, the Toad-flax. It may be doubted whether one can

see the Blue-eyed Grass at its best, except in the barrens. Nowhere
else have I seen the flowers in such profusion. Here and there the

roadside seems invested with a blue haze from their numbers. Taken

singly the blossoms seem out of place on the grass-like scape, and one

may imagine them to be flowers from some other plant that have

climbed up the grass-blades, to have a better look at the world.

In the sand-barrens much of the more noticeable color is not pro-

duced by flowers. I have referred to the Hudsonia and Cladonia, but

the dark, shining green of the Bear-berry {Arctostaphylos) and the

silvery gray of the Mouse-ear Plantain ( Antennaria) are equally
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prominent. Scarcely less so were the Huckleberry ( Gaylussacia )
and

the early Blue-berry ( Vacciuiuvi), both forming separate thickets, the

former tinged with red, the latter purplish.

Upon a close investigation of the flora, one is impressed by the

great number of heathworts it contains. Within a radius of half a

mile we counted fifteen species, including Kalmia latifolia and the

Indian Pipe {Monotropa). Most abundant, of course, were the vari-

ous species of Vacciniui/i; most interesting was the Arbutus
( hpigced),

which here almost covered some of the open places, in full sun. The

Wintergreen {Gaultheria), was also plentiful with the Arbutus, and

both seemed decidedly out of place, since they usually occur in woods

or at least in thickets.

In the course of a week's collecting, ninety-seven species were

found in bloom, which appears to be a fairly good showing for a re-

gion within which the conditions, at first glance, seem so forbidding.

New York City.

PARTIAL STERILITY OF FERTILE WOODWARDIA
FRONDS.

By Byron D. Halsted.

THE
Woodivardia areolata is not an uncommon fern in New

Jersey. In form and texture the sterile leaves are particu-

larly attractive, and the taller and deeper green fertile leaves

late in the season are interesting, because of their strong con-

trast with their purely vegetative neighbors. It is interesting to note

the observation of a leaf, during the last trip to the woods, in which

some of the lower pinnae were entirely sterile and approaching in

width those of the ordinary form. Other pinna; just above the sterile

ones had a few sori scattered at distant intervals along their middle,

while those nearer the tip of the leaf approached more nearly the

form, color and texture of the pinnae of an ordinary fertile leaf. The
leaf as a whole was of the size of the sterile ones with fewer pinnae

than an average fertile leaf, but with the light green color of the

sterile and a brown color in the leaf-stalk that approached that in the

normal fertile leaf. In short, the leaf in question was nearly midway
between the two types.

The point that especially impressed me was the fact that the

upper half showed the greater tendency to be fertile, while the lower

approached nearer to the sterile form. This is in accordance with the

general rule for the disposition of the sori upon fern leaves where

there is no differentiation into the sterile and fertile sorts. With this
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thought in mind one does not need to look at the representatives of

many genera before coming to the conclusion that the upper half of

the frond is more generally devoted to spore production than the

lower half. This is most strikingly shown in the Climbing fern

{Lygodiiim palmatuvi) also in our vicinity, and the Dryopteris

Noveboracensis growing in vast numbers along with the Wood-

wardia in question, shows the same thing in its fertile leaves and still

more prominently the common Polypody of the shaded rockeries.

Just here there is another suggestion that this glance at the loca-

tion of fruitful pinnae brings to mind. There is frequently, if not

usually, a portion of the upper end of the fern leaf that approaches

sterility. The uppermost and terminal pinnule of the very ferns that

have been named are not the ones to be selected for their abundance

of sori. Scolopcndrmin vulgare may have all its sori in the upper
half of the leaf, but none of them are close to the tip. There is a point

in the fertile belt of pinnae of the Christmas fern {Dryopteris acrosti-

choidcs
)
from which the reproductive tendency diminishes upward

as well as downward, and this is true of the Aspidiums and their allies

generally. This leads us up to the most striking illustration of the

thought in mind, namely, Clayton's Osmunda {Osmimda Claytoniand)

where as a rule the lower half of the upper half of each frond has

its pinnae fertile, while those above and below are vegetative in the

full meaning of that term.

Returning now to our original "sport" of the Woodwardia, it is

seen that the largest of the uppermost dozen pinnae is at the summit;
but not without sori, while, as before stated, the lowermost ones are

sterile. It would seem that this freak would suggest that even in the

normal fertile leaves of the Woodwardia, or any other fern for that

matter, the reproductive activities are at their greatest in the upper
middle of the spore-bearing belt of the leaf.

Rutgers College, October, iSgS.

OBSERVATIONS UPON THE NEWER BOTANY.

By Byron D. Halsted."^

LET
me draw the outline of the problem that is to be investigated.

Imagine, if you will, you are standing upon a slope of land

facing the north, that the sun may not blind your eyes. To
the right is a wood lot, with its oak, hickory, chestnut, birch,

and other trees, standing neighborly, with arms interlocked, not too

closely for comfort, and through the branches the broken shafts of

*From The Botanical Gazette for October, i8g8
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light reach the shrubbery and herbaceous vegetation beneath. There

are alders, huckleberries, and their close of kin, the Virginia creeper,

running upon the ground and over the smaller trees in the vicinity of

a sleepy rivulet bordered by Skunk Cabbage and Jack-in-the-pulpit.

Where it is not quite so marshy the ground view of the woods is de-

lightfully obscured by a luxuriant growth of the Cinnamon fern, for

it is inidsummer.

To the left is a similar piece of young wood lot, not a primeval

forest in either instance, and here the wild grape clings to the young

maple, and the Poison Sumac may be lurking in the low land. In

front of you, however, lies a strip twenty rods wide, where the wood-

man's axe has done its destructive work, and the clumps of small

growth you see are the sprouts from the maple and other stumps.

This is the second season from the time of clearing.

Have you the picture before you ? A rectangle of vegetation

stretching down to the rivulet that is lost under the direct rays of the

summer sun and then on the slope beyond, all framed in by right

lines of forests and grateful shadows. If you have located the clear-

ing from my brief outline, you are ready to enter in and possess it

botanically. If such a piece of land, even though it be but a single

acre, is close at hand, you have a treatise on vegetable ecology and

physiology that contains no end of treasures. Not that it bears any

long list of species, but that it does possess the various conditions

that, taken in connection with the border land, are more interesting

than books, for it is the living volume, that vitalized cyclopedia of

facts and the suggestion of principles, that make plant analysis tame

and useless, save as it may help to catch the convenient handle to

hold the subject that is undergoing some delightful transformation.

Let that clearing be your field of study day by day. When the days
are long and the heat is intense, -mtiA. with specimens there gathered
retreat into the shade of the wood lot on either side. Compare the

part of the sun-kissed, and it may be sun-burned shrub with that of its

shaded neighbor of the same species. Both were once alike, but the

axe of the woodsman has let in the full sun upon the one, with dry-

ing effect upon the soil surroundings. One bears, or attempts to bear

the burden and heat of the day, while the other is nursed in broken

sunshine and moister soil.

The Osmunda in the sun has its fronds strict and upright, the

pinnae uplifted and twisted to lessen the direct exposure. In the

shade the habit is that of some other species, with the fronds grace-

fully curved outward, and the delicate pinnae so placed as to catch

every broken shaft of the sunlight that penetrates the tree-tops.

The ferns in the open arc bleached, while those in the shade are dark

green ;
the former are tough and the latter delicate.
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Every plant in the clearing that has survived the ordeal of ex-

posure is a study of adaptation, the reason for the change in some
instances not being upon the surface; but this only adds to the interest

that is centered in the clearing and its surroundings.
This is the newer botany. It is not yet in books, and, in one

sense, never can be. It inheres in the plants themselves, and any at-

tempt to lodge it elsewhere must needs be futile. I trust each

teacher of the science of botany may find field for study in the sense

of the clearing above briefly outlined.

It may be more convenient for some student and teacher, and

one needs to be both to be the latter, to have a garden patch where

plants may be asked various questions. If it is in the line above in-

dicated, its shading, total or partial, may be easily arranged. For

example, a half shade may be provided by placing frames of lath on

stakes. The frames may be made for a few cents, by nailing ordinary

carpenter's laths to cross laths at the ends with a single lath inter-

woven through the middle. If half-shading is desired, let the vacant

spaces between the laths be equal to the width of the laths. Under
such a shading ordinary plants, like bush beans, lettuce, etc., may be

grown, and the variations in time of germination, size of plant, of

leaf, time of blooming, size of fruit, longevity, etc., can all be studied

with no small amount of interest and profit at a minimum of expense.
Should you like to make a record of the difference in thickness,

for example, between the exposed and shaded leaves, it can be done

by actual measurement, but there is another way not mentioned in

the books. Place the bean leaflets, one from the open and one from

the shade, upon a slip of clean glass in a photographer's printing

frame, and over the two specimens lay a sheet of sensitized paper,
and expose them to the sun. When the work is done you will have a

print of each, but the thinner one from the shade will have recorded

the fact in the darker print. In short, the sun will have made its

own registration of its own penetrability.

Nothing that has been named in the way of apparatus is expensive
in the ordinary sense. Any one who can afford to have a bicycle and

keep it in repair, is able to follow up the suggestions. That a child

of nine years can be interested in this study of plants is certain, for

it has been tested by the writer to his entire satisfaction.

In the recently issued September number of the Journal of Applied

Microscopy, Prof. C. J. Chamberlain, of the University of Chicago,
has a valuable article on the preparation and mounting of filamentous

algse and fungi for study under the microscope. It will undoubtedly
be found of much value to teachers.



THE STUDY OF ALGy€ IN HIGH SCHOOLS.

By Josephine E. Tilden.

IT

is not difficult to interest children in this branch of botany. No
definitions and no text-book work are necessary. The children

should be encouraged to bring in specimens and should accom-

pany the teacher on collecting trips. It is not even necessary to

know the names of the plants discovered. There are plenty of high-
school subjects which place long arrays of facts before the 'students,

and his duty is to commit these facts to memory. There should be at

least one subject of which nothing is known but what the child finds

out for himself, either by observation or by asking questions. If the

teacher know nothing of the study, she should acknowledge it, and

place herself on a level with the students. But with very little effort

she can acquire enough knowledge from ordinary text-books to see

that the children are working in the right direction, and are getting
correct ideas. The time given to this branch may vary from two days
to four weeks, depending on the will of the teacher and the length of

the entire course in botany. In the first case, one recitation period
should be devoted to the collection of the plants, and the second to

observing them under the compound microscope. One such instru-

ment, with the aid of blackboard drawings, will suffice for a class,

though it is of course better to have more instruments.

The main benefit to be derived from the study is this: Each child

will see under high magnification plant-structures which cannot be

seen with the naked eye. He should find out that the spores of these

plants, and in many cases the plants 'themselves, float about in great

quantity in the air, and that they occur in abundance in all natural

waters; that they are not harmful, but in many cases indicate the

purity of the water, for they could not live in it were it not pure ;
that

their spores have the capacity of enduring heat, cold, darkness and

dryness to a wonderful extent, and that when they find themselves in

favorable circumstances they are able to develop into new plants.

If every high-school student in the United States could compre-
hend these facts from having used his own eyes, the next generation
would be far better able to understand medical directions and to co-

operate with physicians in contending with germ diseases, for bacteria

are plants and very near relatives of the Algae.

A few concise descriptions and directions are offered in this

paper for the benefit of the teacher.
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There are four principal groups of Algae : The Blue-green, the

Bright-green, the Brown and the Red. This classification on the basis

of color is an old one, but at the present time when plants are set off

in groups according to their methods of reproduction, it still holds

good, for it is found that nearly all the Red Algae develop their fruits

in a similar manner, and so with the Brown, the Green and the Blue-

green.

CYANOPHYCEiE, or Blue-green Algae.—Plants unicellular

or filamentous; heterocysts generally present ;
filaments branched or

unbranched; reproduction by hormogones or spores, or both.

These are the lowest of the Algae. In looking for them take por-

tions of the slimy, bluish-green or nearly black sheets which often

cover the bottoms of pools, ditches, wooden troughs and wet stone-

work. Sometimes they form variously colored crusts on the sides of

dripping cliffs. Two common forms may be described.

Oscillatoria. (Latin oscillare^ to swing, to oscillate).

The plants belonging to this genus flourish best in stagnant waters

containing decaying organic matter, though they occur to some extent

in the purest spring water. They generally form a dark, bluish-green
or nearly black slimy scum. A small quantity placed in a vial of water

will be enough for a class to examine. Upon the return home it should

be taken from the bottle and placed in a shallow dish of water until

wanted. Placed under the lens, a bit of this scum appears as hundreds

of cylindrical, bluish-green, oscillating threads. A single thread or

plant is made up of a number of similar disc-shaped segments, as a

row of checkers placed face to face would form an elongated cylinder.

The two end segments are hemispherical. The plant reproduces by

breaking into several short filaments (hormogones), each consisting of

a few segments. These short filaments have the power of moving
about in the water for a time, when they develop new plants by the

growth and division of their segments.

Nostoc. (Etymology unknown).

At the edges of pools and shallow lakes one often finds floating

brownish-green balls up to an inch in diameter. These are Nostoc

colonies and are made up of a somewhat firm jelly in which are em-

bedded thousands of filaments or plants. The filaments magnified
look like strings of beads of two sizes. The larger "beads" or seg-

ments are placed at intervals in the filament. They are somewhat

spherical, nearly colorless and have distinct walls Their use to the

plant is not known. The smaller vegetative segments have brownish-

green contents and are more or less spherical in form. Nostoc repro-
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duces in a manner similar to Oscillatoria, and also in a second way.
Some of the ordinary segments become swollen, acquire a thicker

wall and granular contents. They are then spores, and separating from

of the filament, undergo a period of rest at the bottom of the pool,

after which they are capable of growing into young Nostoc plants.

CHLOROPHYCEiE, or Green Algae.—Plants unicellular or

multicellular; plant body spherical, filamentous, expanded, saccate,

foliaceous, or possessing stem and leaf (branched or unbranched) ;

chlorophyll generally present in chromatophores of definite form
;

reproduction by zoogonidia, by union of gametes, or by fecundation

of Q.^'g by spermatozoid.

These are the Alga most commonly met with in inland waters.

Some Algse are also marine. Common names which well describe

them are pond-scum, water silk, green slime, green felt, water flannel,

water net, bass-weed, etc. Ordinarily they form tufts or tangled
masses of green threads.

Spirogyra. (Greek speira, a coil and gyros, a circle).

Pond-scum, as the name indicates, forms a slippery, light green
mass of threads floating on the surface of pools, slow-running streams

and lakes. When of this color and appearance one need not ex-

pect to find fruit. In the fruiting condition, which is common in

August and September, the mass is apt to be of a dirty brown color,

not inviting in appearance. Nevertheless, it is extremely interesting

when seen under the microscope. It seems unnecessary, however, to

farther describe this plant, since its life-history is thoroughly dis-

cussed in all botanical text-books and illustrations are plentiful.

Protococcus. [Greek protOS, first, diniS. kokkos, a berry).

Great numbers of these unicellular plants growing in heaps or

masses, form the green coating so often seen on damp flower-pots,

stone walls, on the sides of brick buildings, on damp tree-trunks and

similar places wherever there is moisture and light. Under the

microscope one sees tiny spherical green cells, each one of which is a

plant. Sometimes the green contents of such a cell may be seen

dividing into several roundish bodies—zoogonidia. These break

through the cell wall and swim about for a time. Finally they come

to rest and develop into new individuals.

Draparnaudia. (Named from a French botanist, Draparnaud).

This plant forms gelatinous, attached green tufts in cold spring
waters and indicates that the water is pure. The microscope shows

the plants to consist of a main stem with numerous branches. The
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cells of the main stem are much larger than those of the branches.

The chlorophyll is arranged in a broad band around the central part

of the cell. Zoogonidia are formed in cells of the branches. Their

behavior is similar to those of Protococcus.

PHAEOPHYCEiE, or Brown Algae.—Plants unicellular or

multicellular; plant body of varied form, sometimes of gigantic size;

often attached to rocks; chlorophyll hidden by brown color bodies;

reproduction by spores, by union of gametes, or by fecundation of Q,g^

by spermatozoid.
Brown Algae in almost every instance are marine plants, so that

they are not within the reach of most high school classes.

Nereocystis. (Greek nereis, a mythological name, and kystis, a bladder).

A member of this genus forms the common Bladder-kelp of Puget
sound waters and the northern part of the Pacific ocean. In the

region of Vancouver Island these plants grow to be about one hun-

dred feet in length. They are reported to be very much larger in the

more northern waters. A much-branched, root-like holdfast attaches

the plant firmly to the rocky sea-bottom. From this up to the sur-

face of the water extends a long slender stipe from half an inch to an

inch in diameter. Here the stipe becomes enlarged into a hollow bulb

or bladder, which being filled with air, floats on the surface. At the

top of the bulb are attached two groups of leaf-like laminae, which

float on or near the surface of the water like ribbons. If the entire

plant is one hundred feet long the stipe will probably be about fifty

feet long and the laminae about fifty. Late in the summer light brown

patches will often be found on some of these laminas. These are

made up of great numbers of little sac-like sporangia which contain

the spores.

Young specimens of this plant (preserved in formalin) a foot or

two in length, but showing the structure and appearance of the

mature form perfectly, are at hand for distribution. A study of the

gross anatomy should suffice for this plant.

Fucus. {Greek phykos, sea-weed).

The rock-weed is the commonest Brown Alga met with on the

seashore. As its name indicates, it grows attached to rocks, between

tides, and when left exposed at low water may be seen hanging, drip-

ping and limp, from the sides of rocks. Like Spirogyra, it is de-

scribed in text-books so generally that nothing more need be said here.

RHODOPHYCEiE, or Red Algse.—Plants multicellular; plant

body of very diverse forms, usually differentiated into root and stem;

chlorophyll hidden by a red coloring matter; reproduction much more
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complicated than in the lower Algae, by tetragonidia and by carpo-

spores.

Almost all the plants of this group are sea-weeds. They are in

general of smaller size than the Brown Alga?. Their delicate struc-

ture, graceful shape and bright red or purple coloring make them

objects of great beauty.

PorpJiyra. [Greek porphyra, purple).

In a walk along the seashore at low tide, one generally observes

numbers of these plants lying on the beach faded, wilted, shapeless,

anything but beautiful in appearance. As ihe tide rises one sees

that they are attached by the edge to rocks and pebbles, and that they
form wide, purplish-red sheets which float upwards in the water, look-

ing like irregularly shaped pieces of bright purple silk. Microscopic

study of the frond shows it to be made up of a single layer of cells.

This plant forms the purple laver sometimes used in England and

several other countries for food.

To a limited number and at a small cost I can supply specimens
for the museum or laboratory preserved in formalin of most of the

plants named in the above descriptions. These may be used during the

winter months. But the teacher is advised, whenever it is possible,

to collect her own material and to make the children understand that

Algae are common plants growing around them on every side. I shall

be glad to name specimens (either dried on cards or preserved in small

vials containing a one per cent, solution of formalin) sent me by
teachers, and if desired, will describe these in future papers in this

magazine. Full notes describing habitat, color, shape, size, etc.,

should be sent with each specimen.
In following papers in this series much use will be made of illus-

trations. The plants named in this article, with the exception of

Nereocystis, will be found pictured in most botanical text-books.

Some of the best of these are : Bessey, Botany for High Schools and

Colleges; Bennett and Murray, A Hand-book of Cryptoganic Botany;

Vines, A Students' Text-book of Botany; Curtis, A Text-book of

General Botany; Atkinson, Elementary Botany; Strasburger, a Text-

Book of Botany. (Translated by Porter.)

A "Night-blooming Cereus "
[Phyllocactus sp.) has played the

freak on Twenty-eighth street, N. W.
, Washington, D. C, by detain-

ing the opening of three of its blossoms till the coming of broad day-

light.
—E. L. Morris^ Washington^ D. C.



SOME FLORAL MONSTROSITIES.

By A . J. Grout.

SEVERAL

interesting monstrosities have come under my per-
sonal observation during the past season. Doubtless many of

them are not very unusual, but I have never seen them re-

corded. It seems as though a collection of facts of this sort

might be of some morphological value aside from their general in-

terest as variations from the normal.

A two-flowered plant of the Stemless Lady's-slipper (Cypripediuvi

acaule) bore only a fully developed leaf at base, one of the scale leaves

being more fully developed than usual. Near the top of the scape
was the other leaf; beyond this the peduncle of one flower extended

about an inch and bore a fully developed normal flower. From the

axil of this leaf sprung a second flower without any bract, this upper
leaf evidently representing the bract of this flower. The two parts
of the calyx were united for fully half their length ;

the lip was nearly
normal and the petals and sterile stamen wanting. The anthers bore

no pollen, but were produced into short greenish-purple petaloid ex-

pansions.
One plant of the Painted Wake-robin {Trillium undulatuni)

had all its parts in fours; four leaves, four petals, four sepals, eight

stamens and a four-celled ovary. Another plant of the same species

was evidently a sort of Siamese twin, having five leaves and two en-

tirely distinct and perfect flowers.

The scape of Goldthread {Coptis trifolia) bears a small scale or

bract which our makers of books have not thought worth while to

mention. One plant was collected which bore a miniature leaf in

place of this scale, and in the axil of this leaf were two white petaloid

sepals, one perfect club-shaped petal, and a slender filament-like body.
A plant of the Bunch-berry {Cornus Canadensis) had the leaves

much multiplied and some were partially white like the involucre.

This plant was unfortunately lost, so that further notes could not be

taken.

The most interesting case of all was a tuber of the Ground-nut

{Panax trifoliuvi) which bore two separate stems, one having all

the flowers staminate, the other all pistillate. The tuber has been

planted and we hope to make farther observations on it.

In the last number of Erythea Miss Alice Eastwood mentions the

finding of no less than seventy species of plants in bloom near San

Francisco on Christmas day of last year.



THE NUMBER OF PLANTS KNOWN TO SCIENCE.

A comparison of the number of species of plants known to the

various learned men, who have lived during the past 2,000 years, and

whose names are more or less familiar to us, shows how marvelously
our knowledge of plants has been increased. Thus Hippocrates,
called the " Father of Medicine," who lived between 500-400 B. C,
knew only 234 species or kinds of plants. Theophrastus, 37 1-2 25 B.

C, who was perhaps the first real botanist whose name has been

handed down to us, described about 500 species of plants, which he

divided into trees, herbs and shrubs. By Dioscorides (77 A. D.) the

number was raised to 600 species, and by Pliny (23-79 A. D.) to 800

species. During the ensuing fifteen hundred years and more, com-

paratively little work was accomplished. Ray, who wrote between

1685 and 1704, enumerated and described 18,625 species of plants.

The number of plants known to Linnaeus in 1771 was only 8,551

species, less than half. the number supposed to have been known to

Ray. Persoon in 1807 recognized 20,000 species of flowering plants,
while DeCandolle in 1809 recognized 30,000 species. In 1824 Steudel

enumerated 70,000 species, including flowering and lower plants. This

number was raised by Lindley in 1845 to 79,837. In 1885 Duchartre
estimated the number of known plants of all groups at 125,000.
Durand in 1888 distributes the flowering plants as follows: Families,

210; genera, 8,417; species, 100,220; but as this enumeration was
based on the extremely conservative work of Bentham and Hooker,
the number was even then much larger. An estimate made about
five years ago placed the number of known plants in the world at

173,706, of which the seed plants made up about 125,000. Consider-

ing the number of new species published every year, it is probable
that the number now in the books is not much short of 200,000

species.
—F. H. K.

Dr. Coulter, of the University of Chicago, has just distributed

extras of his address as retiring president of the Botanical Society of

America. The subject is,
" The Origin of Gymnosperms and the Seed

Habit," and in it Dr. Coulter presents quite cornpletely the latest in-

formation bearing on this interesting problem. He regards the gym-
nosperms as having come from the Cordaites, a great group of seed-

plants which flourished in Palaeozoic times, and which was probably
derived from certain early ferns, represented to-day by the Marattia

forms and their allies. The seed habit appears to have resulted from
the reduction of the megaspores (female spores) to one, and the reten-

tion of this in the megasporangium.



DEATH OF MR. GILBERT H. HICKS.

In the death of Gilbert H. Hicks, First Assistant Botanist and

Seed Expert of the Department of Agriculture, not only have the

seed-testing interests of the country sustained a loss, but many Amer-
ican botanists have been deprived of a noble-minded and true-hearted

friend. Mr. Hicks was never a seeker after notoriety, or publicity,

and so it happened that he was not widely known beyond the sphere
of his own work. But among his friends and associates he was held

in respect and affection for his cheerful presence, his unfailing good-
nature and his uniform kindliness of heart. He was a man of remark-

ably sound judgment and sturdy cominon-sense, a trait which made
his advice of great value.

Mr. Hicks was a native of Michigan, having been educated in the

State University and in the Michigan Agricultural College. Before

adopting botany as a profession he had several years' experience in

railroading, and afterwards became a successful teacher. He received an

appointment in the Department of Agriculture early in 1894, and has re-

mained in Washington since, having in these few years built up the work

of his department to such an extent that it occupies prominent rank.

His interest in the Asa Gray Chapter of the Agassiz Association

was well known, and for a number of years he had been one of the

editors of the Asa Gray Bulletin. About two years ago he assumed

the leading control of the latter journal, and greatly enlarged its scope.

He was one of the founders of the Washington Botanical Club, and

was furthermore a prominent member in the Biological Society, the

Mycological Club, and the Botanical Seminar of that city, and also of

the American Association for the Advancement of Science.

Although Mr. Hicks' special interest in botany lay in morphology,

histology and physiology, he was too broad-minded a man to depre-
ciate the efforts of his fellow workers, and never failed to keep up his

interest in the results attained by the systematists, or in matters of

general botanical interest. At the time of his death he had in prepa-

ration a work on Seeds for the MacMillan Company, the drawings and

text for which were in a large measure completed.

Number 10 of the contributions from the Botanical Department
of the Iowa State College of Agriculture embraces three papers:
"
Comparative Anatomy of the Corn Caryopsis," by Prof. Pammel;

"
Histology of the Corn Leaf," by Prof. Combs; and " Studies on the

Seeds and Fruits of Berberidaceae," by Pammel, Burnip and Thomas.

The articles are all copiously illustrated and are of much value along
the lines of the study of internal structure.



EDITORIAL.

Since the United States is to have colonial possessions, a word

may be said regarding the opportunities offered for valuable botanical

work. Within a short time many people will be visiting these new

lands, either for pleasure or business, and it is hoped that some of

them may find time to collect and preserve as complete a representa-
tion of the flora as possible, with the view of having prepared satis-

factory descriptive works. Take for instance the case of Porto Rico.

At the present time almost nothing is known of the flora of this island,

and a wealth of interesting material undoubtedly awaits the collector.

With commendable activity the New York Botanical Garden has al-

ready arranged for a botanical expedition to the island. The United

Fish Commission is also organizing an expedition for the same place.

While devoting their attention primarily to the study of the fauna,

it is understood that they will also collect marine and adjacent shore

plants. The opportunities for study in the great Philippine group are

also alluring.
*

The ignorance concerning our familiar native plants that often

obtains among those interested in gardening is well illustrated in the

following astounding sentence from a correspondent of one of our

well known floricultural journals:
"

I would also recommend ***** a. plsint called C/emah's crz'spa, the

original of which was introduced in this country from the West Indies by my great-

grandmother."
The editor of the journal gently dispels this " beautiful illusion

"

as he calls it, by the explanation that Clematis crispa is a native plant.

Probably no member of the genus is more familiar to the natives of

the region throughout which it grows, from Virginia to Texas. It is

scarcely necessary to observe that this correspondent gives a northern

address.

In the incident above quoted is to be found the strongest indorse-

ment of the need for exactly such periodicals as Plant World. The

ready sale of all well-written volumes devoted to popular botany at-

tests the interest felt by the people in this attractive branch of

biology, and they require only the facts of plant life presented in

readable and comprehensive form to derive positive benefit there-

from. And if this is true of the ordinary individual, how much more

forcibly it applies to those who, like the correspondent above quoted,
•are engaged in plant cultivation and possibly also in plant study.
There is a tendency among many botanists of modern days to scorn
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the homely manuals of botany as products of a past era, and to re-

mand to the background all local floras; but the fact remains that a

knowledge of our native American plants is as indispensable to the

florist or amateur cultivator as to the professional systematist who
embarks on a study of the flora of other countries.

.. . .NOTES A/ND NEV5. ...

The Librarian of the U. S. Department of Agriculture has just

published a valuable list of publications relating to forestry now in the

Department Library. It embraces 1,098 volumes and pamphlets, and

nearly complete sets of 138 serial publications, and is believed to be

the largest and most representative collection in America. It is

further enriched by the addition of a very complete subject index.

Recently a " Student's Handbook of Mushrooms of America" has

been published in Washington by Thomas Taylor, M. D. This has

been issued in five parts at fifty cents each, and contains additional

matter and plates supplementing the papers issued by the Department
of Agriculture under the title of "Food Products," of which 36,000

copies were distributed in 1894. Each part contains twenty-four pages
with plates, and gives a description of the structure and classification,

as well as recipes for cooking the edible species, and instructions how
to know the poisonous ones.—E. G. B.

Mr. George J. Peirce, Assistant Professor of Plant Physiology,
Leland Stanford University, in an article published in the June num-
ber of the Botanical Gazette, gives the results of some observations

and experiments "On the Mode of Dissemination and on the Reticu-

lations of Ramalina reticulata." This lichen is very abundant on the

deciduous-leaved trees and shrubs about Stanford University and
attains a very large size, one fragment which was measured being

twenty-six inches long when dr}^ The lichen is characterized by its

netted structure and by its remarkable power of absorbing water, a

fragment which was wet weighing more than twice as much as the

same fragment when dry. This absorption of water renders the

lichen very soft, so that it is easily torn and carried by the wind. The

growth of the transplanted part does not seem to be at all interrupted.
The holes are found in greatest abundance near the tip, where
the tissue is softest and least coherent. The origin of the holes in

the thallus is ascribed to the unec[ual expansion of the thallus conse-

quent on its unequal wetting by drops of rain and to the curving and

folding over of the apex and the resulting strain on the weakest part
which is near the apex.

— Claj-a E. Ciunniiiigs.^ Wcllesley College.
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Salvinia natans, when acclimated northward, proves to be a very-

acceptable food for crayfish {Cambarus sps.) when the common aquat-

ics become reduced in number or quality.
—E. L. Morris., Washington,

D. C.

Mr. Charles Louis Pollard has published in the November num-
ber of the Botanical Gazette a further revision of the stemless violets

of the Eastern States. He enumerates 31 species and a number of

varieties, and describes a single new species from Florida. Our com-

mon blue violet, which has been known for years under the names of

Viola cncullata Alton or V. obliqiia Hill, is given the name of V.

comiiiiiiiis, as it is claimed that the descriptions of Alton and Hill do

not apply to our species. This paper does much to clear up this diffi-

cult genus.

Reading the article in the November issue of The Plant World,
"Further Notes Upon the Growth of Stems After Being Cut," recalls

to mind the experience I encountered when preparing an herbarium

specimen of the common Cat-tail
( Typha latifolia L.). The plant being

from 4 to 5 feet tall, I cut out the central portion of the stem and re-

served only about 15 inches of the upper part with its spike of flowers,

and a similar length including the root end. After being in the press
a few days, I noticed when changing the driers, that the stem con-

nected with the root had elongated very perceptibly and extended

fully one-half inch beyond the severed ends of the sheathing leaf-

bases. As the end had originally been cut off square, it showed un-

mistakable evidence that the stem was making a desperate effort to

grow, even though its life was being crushed out and all moisture

being rapidly removed from it.— Clias. O. Rhodes, Grotoii, N. F.
,

Nov. //, i8q8.
The Division of Forestry in the U. S. Department of Agricul-

ture issued on November 5th a check list of the forest trees of the

United States, by Mr. George B. Sudworth, the dendrologist of the

Division. It comprises an enumeration of all the trees indigenous to

the United States, 495 in number, with a very full account of their

ranges and the common names by which they are known in different

parts of the country, and also lists of the varieties distinguished in

cultivation. In this list the "designation of 'tree' is applied to all

woody plants which produce naturally in their native habitat one main,
erect stem bearing a definite crown, no matter what size they attain."

It was prepared, we are told in the introduction, in the hope that it

may lead to a more stable nomenclature, both of the scientific and
vernacular names of our trees. It will undoubtedly prove very
valuable. It may be purchased for fifteen cents by applying to the

Superintendent of Documents, Union Building, Washington, D. C.
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The Garden for November 19th contains a colored plate and a

description of Lilimn I'ubelhim, a handsome and apparently hardy
new lily from Japan. In color it is a deep pink or clear deep rose,

with rich brownish-yellow anthers.

Dr. C. Hart Merriam has published a bulletin on the " Life Zones
and Crop Zones of the United States

"
that is of interest to students

of ecology. He sayS: "It was early learned that North America is

divisible into seven transcontinental belts or life zones, and a much
larg-er number of smaller areas, each characterized by particular asso-

ciations of plants and animals. It was then suspected that these same
zones and areas, up to the northern limit of profitable agriculture, are

adapted to the needs of particular kinds or varieties of cultivated

crops, and this has since been fully established." The paper contains

a colored map showing the life zones, and also lists of cultivated

plants found adapted to each.

The various varieties of Cineraria have long been known as satis-

factory green-house plants, furnishing a profusion of flowers from

December to April. From experiments conducted by Professor J. C.

Arthur in Lafayette, Indiana, last winter, it seems likely that with

proper management they may become popular in household decora-

tion. He promises an early bulletin on their handling under the con-

ditions obtaining in ordinary household growth. The Garden for

October 15, 1898, contains a handsome colored plate showing some
six or seven of the color varieties of Cineraria stellata. These are

among the newer creations and range in color from white through

light blue, pink and magenta to cobalt blue.

The Russian thistle has been reported during the past season

from the following localities in New York : Rochester, Monroe county ;

LeRoy, Pembroke, Batavia and Bergen in Genesee county; and near

the salt works in Livingston county. It has been growing since 1894
at North Hector in Schuyler county. In all of these localities it has

been introduced along the railroads and has generally been left un-

touched by the section men, who destroy Canada thistle and ragweed
in compliance with the State weed law, but who have not recognized
this new introduction as a noxious weed. Statements have been re-

peatedly published in eastern newspapers and even in technical arti-

cles that the Russian thistle would never thrive in the east away from

the alkaline (?) plains. In spite of these statements, however, it does

grow to perfection in the best farming lands of New York, and devel-

ops a tumble-weed habit equal to its best anywhere. One correspond-
ent states that he saw one plant on the Lehigh Valley railroad "chase

the Black Diamond express train out of sight."
—L. H. Dewey, U. S.

Department of Agriculture^ Washingtoji, D. C.
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On October first, while collecting near Hempstead. Long Island,

I found the Stagger Bush [Pieris Mariana) in full bloom. It is a

common shrub along the roadsides skirting the barrens, and was

blooming as abundantly as in early summer. In many cases the fruit

of the early year and the nodding umbels of the late season appeared

upon the same branch.— Will R. Maxon, Nezv York City.

A writer in a recent issue of the Botanical Gazette gives an enter-

taining account of the DeCandoUes, that illustrious family of botanists

whose name has been for nearly a century familiar to scientists on

both sides of the Atlantic. The pioneer was M. Augustin-Pyrame

DcCandolle, who founded the botanical gardens and herbarium at

Geneva, and who also initiated the stupendous descriptive work known

as the Prodroiims. His son, M. Alphonse DeCandoUe, was a worthy

successor, and some of the most valuable memoirs in the P rodromus

were prepared by him or under his direction. The distinguished rep-

resentative of the third generation, M. Casimir DeCandoUe, is now

living, and has developed the herbarium and library to a wonderful

extent, entirely at his own expense. Among systematists he is es-

pecially known for his researches in the Piperacecs. His son, M.

Augustin DeCandoUe, while yet a young man, gives every indication

that the fourth generation of this remarkable family will maintain its

reputation among botanists of the first rank.

. . . BOOK REVIEWS . . .

Elementary Botany. By George F. Atkinson, New York: Henry
Holt & Co., 1898. Octavo, pp. 1-444. Price $1.25 for introduc-

tion.

Recent years have witnessed the production of numerous text-

books on botany along the lines of elementary instruction, some of

which are good, some of no particular merit, and others, but fortu-

nately few, that are positively bad. Professor Atkinson's book does

not belong to either of these categories, but in the opinion of the re-

viewer stands in a class by itself which is marked by very superior

excellence. It is perhaps not too much to say that it is the best book

of its scope that has been thus far produced in this country. It is

filled with a wealth of well selected material; it is logical in its arrange-

ment; it is accurate and fully abreast of the times as to its facts, and

above all it is a readable book.

The book is divided into three parts, dealing with physiology,

morphology and ecology. The first chapter naturally begins with

protoplasm., and its demonstration in the lower and higher plants.
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Then follow chapters on absorption and diffusion, absorption of

liquid nutriment, root pressure, transpiration, path of movement of

liquids in plants, respiration, the carbon food of plants, chlorophyll

and the formation of starch, growth, and lastly irritability. The part

on morphology is made clear by the selection of certain types of struc-

ture such as Spirogyra, Oidogonium, Vaucheria, Moulds, Mildews,

Rusts; thence to the Liverworts, Mosses, Ferns and Horsetails and the

higher plants. Asanother reviewer has said, "these chapters are more

than a bare enumeration of labratory processes; more than a story

about the plants and their life histories. They are a breathing, vital

presentation of the principal matters of interest, structural, develop-
mental and adaptational, which the young student should know and

should remember."
The chapters on ecology, this newer phase of botany, are equally

interesting and instructive. It is qiiite impossible to give an adequate
idea of this part within the limits of the present review, but some of

the chapter headings are indicative of their trend: Seed distribu-

tion, struggle for occupation of land, zonal distribution of plants,

plant communities, adaption of plants to climate, etc.

The book is well-printed and is profusely illustrated, there be-

ing no less than 509 illustrations, almost all of which have been made

expressly for this work, and are a pleasing relief from the time-

honored figures that have seen service in so many text-books. Those

illustrating ecology are especially effective. Only one thing we
would wish to see changed in this book and that is the printing of the

generic and family names of plants with a lower case initial. There

would seem to be no valid reason for writing ranunculaceae, podophyl-

lum, blasia, sanguinaria, etc.—F. H. K.

Seed Travelers. Studies of the Methods of Dispersal of Various
Common Seeds By Clarence M. Weed. Boston: Ginn & Co.;

1898.

This interesting and instructive little book has been prepared as

a supplementary reader, to be used in interesting young pupils in nat-

ure studies, and in the right hands it cannot fail to do so. It is di-

vided conveniently into three parts, dealing with the wind as a dis-

tributor, the dissemination of seeds by birds and dispersal by means

of spines and hooks. These studies may of course ibe pursued to ad-

vantage at any season of the year, but there is an especial wealth of

material during the months of fall and winter, as one can scarcely

step out of doors without witnessing some phase of plant dispersal.

The book is copiously illustrated and is accurate as to the statement

of facts. We could wish to see more books prepared along similar

lines, for use in our schools.—F. H. K.
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KALM'S ST. JOHN'S-WORT (HYPERICUM KALMIANUM)
WEST OF- MICHIGAN.

By E. J. Hill.

IN

his interesting "Wisconsin Field Notes," in The Plant World
of December, Professor Edward L. Greene states that he is not

aware of any recorded occurrence of Hypericum Kabnianum to

the westward of Michigan. If our botanical handbooks read the

"Great Lakes*" instead of the "Northern Lakes" there would

clearly be room to place it at the south end of Lake Michigan, in

northern Indiana and the neighboring portion of Illinois, where it has

been known since i860, at least, and its presence several ^times re-

corded. It seems that Dr. I. A. Lapham, of Milwaukee, Wis., one of

the earliest local students of the flora of Wisconsin and the adjoining

States, did not know about its existence here, since he did not give it

in his Catalogue of Illinois Plants, published in the first volume of the

Reports of the Illinois Agricultural Society in 1856. This is the first

list of plants ostensibly covering the whole State, though there were
several earlier contributions to its flora, mainly the southern portion
in connection with that of Missouri and of Kentucky, by Beck, Short,

Geyer and Engelmann. In 1858-59 "supplements" were added to

Lapham's catalogue by Dr. Brendel, of Peoria, and Mr. Bebb, of

Fountaindale, but without this Hypericum. It finds a place, however,
in the third "supplement" made by Dr. Vasey, for the fourth volume
of the Reports (1859-60). Dr. Vasey was then a resident of the north-

eastern part of the State, diligently studying its flora while practicing
his profession about his home, either at Elgin or at Ringwood. The
additions recorded in this supplement were doubtless principally of

his own collecting. This portion of the State had not been as well

*This is the reading in the Synoptical Flora of North America, for which the genus Hyper-
icum was prepared by Dr. Coulter, and in the "Revision of North American Hypericaceie

" by
the same hand in the Botanical Gazette (1885).
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served by local botanists as had the central and southern parts, where
men like Brendel, Hall, Meade and Wolf had worked. The names of

some contributors are mentioned by Dr. Vasey; that of Dr. F. Scam-

mon, of Chicago, being one, and we probably owe to him or to Dr.

Vasey the reporting of the plant from Illinois. The list does not

specify localities, but it might be looked for in the sandy or dune-lined

shores of the lake, wherever such conditions prevail, from Waukegan
to the Indiana line, mainly from Evanston south. It could not have
been far from this date that our plant became known west of Lake

Michigan. The first recorded notice of its presence here, is in " The

American Entomologist and Florist^" of which Dr. Vasey was botanical

editor. Writing of plants collected near Chicago, Mr. H. A. Warne

says, in the number for October, 1870:
" Kalm's St. John's-Wort

abounds immediately in the vicinity of the lake
;

its large, yellow

flowers, in the greatest profusion, gleam like gold." I need only add

to these two citations that the plant is given in Babcock's *' Flora of

Chicago and Vicinity," published in The Lens (1872); in Patter-

son's "Catalogue of the Plants of Illinois" (1876); and in a similar

list of those of Indiana by the editors of the ''• Botanical Gazette"

(1881), and several times since.

For the State of Wisconsin it is not listed in Dr. Lapham's "Plants

of Wisconsin "
in the first volume of the Proceedings of the American

Association for the Advancement of Science (1849), o^^ of the earliest

papers offered to that body. Localities are mentioned in but few

cases, for the plants were principally collected by Dr. Lapham him-

self,
" within thirty miles of the city of Milwaukee, unless other lo-

calities are mentioned." It is interesting to note in this connection

that of the "four hundred and sixteen genera, and eight hun-

dred and forty-nine species"
—almost exactly two to a genus

on an average, embraced in the list, but two Hypericums find

a place, Hypericum Canadense from Lake Superior, on the au-

thority of Dr. Douglas Houghton, and H. pyramidatuvi., from

Waukesha, contributed by another party. Dr. Lapham had only
met with Elodes Virginica of this family, within that semicir-

cle about Milwaukee, with a thirty-mile radius. Hypericum Kal-

mianum had however become known in Wisconsin before 1882, for it

is given in a list of the plants of the State, by G. D. Swezey, published
in the first volume of the "Geology of Wisconsin," with the above

date. No locality is specified. The number of recognized Hyper-
icums had in the meantime increased to ten.

The finding of Kalm's St. John's-Wort in the valley of the St.

Croix river is in keeping with what might be expected regarding its

distribution. The farthest west I have met with it in Michigan was
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while collecting in 1883, along the east bank of the Menominee river,

which forms in part the boundary between Michigan and Wisconsin.

It grew on the rocks of a wild locality called " The Sandy Portage,"

a few miles south of Quinnesee, Mich. There is no reason why it

should not be present on the rocks of the opposite bank in Wisconsin.

The species should be looked for in a goodly part of the northern half

of the State where the proper conditions for its growth exist, in the

sandy and rocky areas bordering streams and lakes. Neither the

rocks nor sands where it flourishes are always or necessarily
" wet."

In the dune region by Lake Michigan it frequently affects rather dry-

ish conditions, though commonly growing not far from the water of a

neighboring slough or hollow, where water stands during some por-

tion of the year. We may judge of plants as of men, by the company

they keep. Its companions are frequently such plants as Aqiiilegia

Canadensis., Litliospcrniuni Jiij'tuin, Liipimis perennis ; shrubs like

Vacciniiini Pennsylvaniciun, V. vacillans, Gaylussacia resinosa, Rosa

huniilis, and trees such as the Black Oak {Quercus velutina). Sassafras

and the Gray and the White Pine. It is unusual to find it in the

woods proper, but in open spaces between the tree border and the

grasses and sedges of the sloughs, or such wetter-ground shrubs as

Rosa Carolinia7ia, Potentilla frnticosa and the Aronias. Mingling its

bright yellow with the paled shade of yellow shown by the shrubby

Potentilla, it may be seen among the dunes covering large plots with

an abundance of yellow flowers and with pretty scenic effect.

It is to be hoped that our hand-books of botany will, in the

future, give the plant a geographical range more in accord with the

facts of its distribution. From the reading of the latest, that of Brit-

ton and Brown, it would almost seem, at the north, to be restricted to

the province of Ontario—"Niagara Falls to Sault Ste. Marie along
Lakes Erie and Huron; also at Mushoka, Ont.," a range literally

taken from Macoun's "
Catalogue of Canadian Plants." But the lit-

erature for its more extended range has existed for some time, all of

it by no means inaccessible, though perhaps easily overlooked. Much

delving in local catalogues ^is
still needed to get the proper range of

many of our plants, together with the study of their environment for

a just understanding of their ecology.

Chicago, 111.

Mr. L. H. Dewey describes in the current number of Erythea a

new weed which has made its appearance at several points in the

Pacific States. It is the Molucca Balm {Molncella IcBvis'L.), a member
of the Labiatae, frequently cultivated in gardens for the sake of its pecu-
liar green flowers, which resemble shells. The plant is a native of Asia,



THE FAIRY RING FUNGUS AN INDIRECT FERTILIZER
TO GRASS.

By Byron D. Halstcd.

MY attention has been called to the interesting article upon
' ' The

Fairy-Ring Mushroom "
by Professor Coville in the December

issue of The Plant World, and particularly to the closing

paragraph, where he asks more questions than most readers

can answer. It is my pleasure to attempt to reply to only one of these,

but not without the fear of thereby suggesting other questions waiting
for answers.

The presence of the Marasmius undoubtedly has a marked effect

upon the growth of the grass, resulting in the ring of "luxuriant

dark green grass.
" These fairy rings are most strikingly evident in

rich turf, as remarked by Professor Coville in the opening paragraphs
of his paper. This "richness" means that there is an abundance of

accumulated organic matter, largely the product of the several years

during which the land has been in sod. Fungi generally are humus

feeders, and this is particularly true of the larger forms like the

mushrooms and toadstools of which the Marasmius is a fair type. The

vegetative hyphse of these fungi are better able to feed upon these

organic compounds than the higher plants that are accustomed to

make their food out of the inorganic substances of soil and atmosphere

by the aid of the sunlight and in the chlorophyll granules.
The fairy-ring fungus, in short, acts as a reducing agent, break-

ing up the organic compounds in the turf and, while using a portion
for its own growth, quickly perishes, leaving the grass to avail itself of

the compounds set free.

The ring of grass flourishes noticeably upon this "
refuse," so to

speak, of the mushroom and soon exhausts the surplus. On this ac-

count the portion within the "charmed circle" is even poorer than

without, and for that reason the ring widens from year to year, the

fungus reaching toward the greater food supply and the more vigorous

grass following closely because of the excess of available food result-

ing from the destructive growth of the mushroom upon the accumu-

lated soil humus.

The ring is an interesting manifestation of two widely different

methods of nutrition of very unlike but associated plants. A chloro-

phylless saprophyte in the one case finds a suitable place for growth
in the rich turf and takes from it the sustenance it requires, rendering-

it less fit for its own kind, and therefore marches slowly on and out-
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ward from the center of inception. At the same time this fungus has

liberated nitrogenous and other compounds that are particularly suited

to the grass, and it shows its appreciation of the fact by a more vig-

orous growth and deeper green color.

PLANT STUDY.

By E. L. Morris.

HOW
should plants be studied ? A chapter, perhaps, will suffice

to show the relation of one lesson to the others, by which the

pupil, in graded school or high school, will get the greater
mental development. To interest the pupil, have him plant

various seeds in sand, and earth, and sawdust. Ask him what are the

results of planting the seeds, some in wet sand, others in dry earth,

etc. If the young plants be pulled from the pots, the roots will be

large in proportion to the plants. What are they for ? Would not

one large root do in place of so many little ones ? You say the roots

drink in the water or moisture from the ground. Yes, but how does

the root take the water ? Not by fingers, surely. Make an interest-

ing experiment by putting an ^'gg^ a part of whose shell is removed
without breaking the delicate skin beneath, in the top of a tumbler of

water; make a small hole at the opposite (upper) end with a needle.

After a time notice the o-gg coming out of the shell. The water must
have gone through the skin where the shell was broken, for the &g%
has leaked out at the upper end and the water in the tumbler has

gone down. So does the water in the soil get through the surface of

the roots to supply the upper part of the plants, because attracted by
the substance of the root.

Different roots will do the same thing in differing quantities, or

in differing circumstances. Stems of various kinds will present like

problems. Leaves, too, and flowers.

The pupil will have more interest and think more fully on any

topic if he is taught to see or understand what happens, where it hap-

pens, when only it happens, and so far as possible why it happens.
What blessings in schooling and the development of thoughful-

ness the young pupil has to-day, compared with those of the old way
followed by the older students.

Western High School, Washington, D. C.

TJie Garden for December 24 has a long article on the hardy Su-

macs as grown in England. A figure of our Stag-horn Sumac grown
in the Royal Gardens at Kew shows it to be one of the most orna-

mental of the genus.
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By Alexander W. Evans.

IV. PORELLA PLATYPHYI.LA (L.) Lindb.

THE
subject of our present study is probably the commonest of

all the leafy hepatics in eastern North America, and it is so

large and striking in its appearance that it can hardly be over-

looked even by the beginner. As in all our previous types, its

range extends across Europe and northern Asia
;

it is also found in our

own western country, but is rare there and is largely replaced by other

members of the genus.* In the lowlands it is perhaps commonest on

shaded rocks, while in the mountains it is frequent on the trunks of

trees; it is, however, by no means confined to such localities, and may
be found also on the earth or on fallen logs.

The young plants are prostrate and adhere pretty closely to the

substratum by means of clusters of rhizoids springing from their

underleaves. Very soon the creeping, primary stem and its prostrate
branches give rise to secondary stems, which cover over the prostrate

part, shut out its light and gradually cause its death and partial decay.
In plants growing on a level or slightly inclined surface, these sec-

ondary stems are also procumbent, but develop very few rhizoids, and

consequently do not adhere closely to the substratum
;
on tree-trunks

or steep rocks, on the other hand, the stems first droop and then

curve outward so as to bring their free ends into an almost horizontal

position. It is these procumbent or drooping secondary stems which

we commonly meet with and to which we will devote our attention.

Very often they form pure mats of the Porella extending over consid-

erable surface and completely hide from view the decayed and almost

indistinguishable primary stems.

The secondary stems (Fig. i) are very robust; they are 3-8*='^

long and, with their leaves, measure 2-3
m'^- in width. In cell-struc-

ture they show a slight advance upon the other three plants which we
have studied. Their cells are still closely packed together without

intercellular spaces, and those of the interior are very similar to those

which we found in Jungcrmannia barbata, but, on the outside of the

stem and forming a more or less distinct cortex three or four cells

thick, we find slightly smaller cells with very much thickened walls.

These cortical cells not only strengthen the stem, but are apparently

*ln ihe Bulletin of the Torrey Botanical Club for November, 1897, Dr. Marshall A. Howe has

published an account of "The North American Species of Porella." This article has been of

much assistance to the writer in the preparation of the present paper.
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able to absorb and retain water for the plant's use. The stems are

pinnately branched, usually in a regular manner, and their branches

in turn give rise to similar secondary branches or branchlets.

The leaves of our Porella (Figs. 2-5) are somewhat complicated

both in form and in manner of attachment, and in studying them it

will be found most satisfactory not to dissect them from the stem, but

to leave them attached and to dissect away the neighboring leaves and

underleaves. In this way the shape and the line of insertion of the

leaves can be clearly made out It will be best also to study the stem-

leaves rather than those of the branches, because it is in these that the

leaf characteristics are best developed. When we examine an intact

stem from above we see what are apparently closely imbricated,

incubous leaves. When we look at it from below, we see these same

leaves at the edge ;
we see also the large underleaves in their usual

ventral position, but we see in addition what are apparently two more

rows of smaller leaves, one on each side of the underleaves. Upon

making dissections in the way described, it will be seen that these

apparent leaves, although independently attached to the stem, are

likewise attached to the structures seen from above by an extremely
short fold or keel, so short indeed that it is sometimes difficult to

demonstrate it at all. The leaves of Porella are in fact very deeply
and unequally bilobed, but the lobes, instead of being in one plane as

were the lobes in our other types, are folded together at the short keel

and come to be closely appressed to each other Leaves showing this

peculiarity are found in many genera of leafy hepatics, and are said

to be "
complicate-bilobed." The larger of the two lobes, which in

this case is the dorsal, may be referred to simply as the "lobe," while

the smaller or ventral lobe may be called the "lobule." In Porella

platypJiylla the lobe is strongly convex and is almost orbicular in out-

line; at the rounded apex it is more or less decurved and its margin
is nearly or quite entire

;
close to the keel it is often irregularly folded

or crispate, but is not really toothed. The lobule is shorter and nar-

rower than the lobe and is ovate in outline with reflexed margins; it

also is usually entire, but sometimes bears an acute tooth close to the

base. Both lobe and lobule are somewhat decurrent and are attached

to the stem by sharply and narrowly curved lines of insertion, with the

curves directed forward. The cells (Fig. 6) of both lobe and lobule

have better developed trigones than any we have yet met with, but are

otherwise similar to those oi Jungerviannia barbata. As we approach
the margins, the cells become smaller and show thicker walls than

those in the middle.

The underleaves (Figs. 3-5) are so large that they sometimes

overlap each other; they are broadly orbicular in outline, rounded at
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EXPLANATION OF FIGURES.

I—Male plant, natural size. 2—Part of stem, anterior view. 3—Part of stem, posterior
view. 4—Male branch. 5—Female branch with perianth, enclosing young sporophyte. 6—Cells
from middle of lobe. 7—Antheridium. 8, g—Perichsetial bracts. 10—Bracteole. 11, 12—Trans-
verse sections of perianth, n at about the middle, 12 in upper third. 13—Archegonium, almost
mature. 14

—Young sporophyte enclosed within calyptra, an unfertilized archegonium showing
at left. 15

—Mature sporophyte, showing torn calyptra at base. Figs. 2-15 variously magnified.
All the figures (except 15) are drawn from material collected by the writer at Jackson, New
Hampshire.
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the apex and more or less reflexed at the margins. Like the leaves,

they are usually entire, but are sometimes slightly toothed near the

base. Here again the line of insertion is a sharp curve directed for-

ward, and the underleaves are deeply decurrent on both sides.

The dense crowding together of lobes, lobules and underleaves is

of much importance to our plant, which sometimes grows in rather

exposed localities. By means of it, nuinerous narrow spaces are

formed underneath the broad, protecting lobes, and in these spaces
water is readily absorbed and retained, thus preventing the plant from

immediately drying up as soon as the supply of water is withheld. In

our previous types the stems and leaves have been appressed to the

substratum, and have thus been able to retain a certain amount of

moisture, but it is clear that our present plant carries out this im-

portant function in a more effective way.
The branches of Porella, sexual as well as vegetative, are all

lateral. Each branch starts out just underneath a lobe and takes the

place of its lobule, just as in Lepidozia it takes the place of the lower

half of a leaf. Here again the first leaf of the branch is an underleaf
,

but, unlike other underleaves, it is usually slightly connate with the

subtending leaf and serves as its lobule.

Porella platyphylla is dioicous, and the male plants are more
slender and more regularly pinnate than the female. The antheridial

branches (Fig. 4) usually arise from the primary branches and not

from the main stem. They are pale, oblong or oval spikes, each hav-

ing about five pairs of delicate, strongly concave and densely crowded

bracts. The latter are much less deeply bilobed than the ordinary

leaves, and their lobes are more nearly equal in size. The bracteoles

are connate with the bracts on both sides.

The female branch (Fig. 5) sometimes springs from the main

stem, but usually from a primary branch." It is very short, and, in

addition to the perianth, bears only one pair of bracts, the bracteole

between them and the underleaf at the base of the branch. The
bracts (Figs. 8, 9) are smaller than the leaves and less deeply compli-
cate-bilobed. Their lobes are ovate in shape and acute or obtuse at

the apex ;
their lobules are smaller and are usually acute

;
both lobes

and lobules frequently bear small and scattered teeth. The bracteole

(Fig. 10) is ovate, free from the leaves, rounded at the apex, and, like

the leaves, often sparingly toothed. The most conspicuous feature of

the branch is the large perianth (Fig. 5), which is oval in shape and

contracted at the mouth. In the upper part it is much flattened dorsi-

ventrally, but, toward the base, there is a rounded but distinct keel

underneath, which becomes more pronounced as the sporophyte de-

velops (Figs. II, 12). The presence of this keel of course indicates
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that the perianth is of the hypogonianthous type, like that of Lepidozia.
The upper part of the perianth is strongly deciirved, so that we can-

not see its mouth from above without flattening it out
;

its lateral keels

likewise are often somewhat deflexed. The inouth itself is surrounded

by a circle of fine and short cilia or teeth.

In the Hepaticae, the study of antheridia and archegonia is beset

with many difficulties, and cannot be made complete without the aid

of microtome-sections. It is, however, quite easy to dissect out these

organs and to learn a little about their appearance and structure.

The antheridia are developed singly in the axils of their bracts,

and there are no paraphyses. Each antheridium (Fig. 7) is borne on

a stalk composed of only two rows of cells and is in the fonn of a

flattened sphere or disc attached to the stalk by its edge. The wall is

made up of thin-walled cells, mostly in a single layer, and the entire

cavity is filled with the minute sperm-cells, whose boundaries are quite

indistinguishable. When the mature antheridium comes into contact

with water, during a shower, for example, it bursts open in the upper

part and discharges the sperm -cells, from each of which a male-cell or
"
spermatozoid

" soon escapes and swims about in the water.

The archegonia (Fig. 13) are developed in clusters and terminate

the branches on which they are borne. It is difficult to distinguish
these branches until the perianth is formed, but we can usually find

good archegonia at the bottom of a young perianth. They are smaller

than the antheridia and have the form of slender cylinders rounded

at the apex and slightly enlarged toward the base. The enlargement
is known as the "venter" of the archegonium, and the upper part as

the "neck." Below the venter, the archegoniuiu slightly narrows

again into a short stalk composed of several cells The wall of the

neck consists of a single layer of cells, arranged in five more or less

distinct longitudinal rows, but the wall of the venter is a little thicker

and its cells are less regularly arranged. Filling the cavity is a single

row of cells with densely granular contents. It is quite impossible to

make out directly the limits of these cells, but we can sometimes see

a little more distinctlv than the others, and situated at the base of the

venter the luost important one of all, namely, the egg-cell or

"oosphere." The rest of the cells are called "canal-cells." When
the archegonium is mature, the cells at the apex become reddish in

color and separate, while the canal-cells break down into a slimy mass,

part of which is extruded through the opening. Some of the sperma-
tozoids find their way to this opening and swim down the neck toward

the oosphere. As soon as one of them has united with this cell, the

act of fertilization is complete and the oosphere is changed into a fer-

tilized egg-cell or "oospore," which develops into the asexual gener-
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ation or sporophyte. Usually only one archegonium of a cluster is fertil-

ized, so that we have a single sporophyte developed inside each perianth .

'

In Lophocolea Jieteropkylla we have already studied the most im-

portant part of the mature sporophyte, namely, the capsule. Porella

platypliylla is an excellent species for studying the immature sporo-

phyte. If we examine a plant bearing perianths, we can easily find

among them some which show the opaque young sporophytes through

their translucent walls (Fig. 5). If we dissect out one of these struc-

tures (Fig. 14) carefully, we shall find that the sporophyte is still

tightly enclosed within a second translucent covering tipped with a

slender reddish projection. This covering is known as the "calyptra,"

and it appears open at the base where we have torn it away from its

attachment to the rest of the gametophyte. The calyptra has devel-

oped from the wall of the venter of the archegonium and increases in

size to keep pace with the growing sporophyte. The small appendage
at the apex is the neck, which lias taken no part in the formation of

the calyptra, and is now in a shriveled-up condition. The calyptra is

nowhere united with the sporophyte and can easily be dissected away;
it assists in preventing the latter from drying up. At its base we

detect the shriveled-up remains of the unfertilized archegonia. In

examining the sporophyte, we notice at once that a part of it extends

downward below the line of attachment of the calyptra. This part,

which is rather irregular in shape, is known as the "foot;" it has

forced its way into the tissues of the gametophyte (somewhat as a root

forces its way into the soil) and absorbs from it the nutritive sub-

stances which the sporophyte needs for its development. The sporo-

phyte is in fact absolutely dependent upon the gametophyte for its

food, and the foot remains in contact with the latter until the capsule

is mature. Enclosed by the calyptra we note the young capsule,

borne on its very short stalk.

When the capsule is mature (Fig. 15) its stalk elongates and

pushes it through the calyptra, which tears irregularly. The perianth

is then torn, usually into two lips, and the capsule appears just beyond
the mouth, where it splits and discharges its contents. The mature

capsule is similar to that of LopJiocolea. The valves, however, do not

reach quite to its base, and are often themselves deeply cleft, so that

the capsule seems to have more than four of them. The cells of the

valves, moreover, show irregular thickenings in their walls, and not

the peculiar ones usually found in the leafy hepatics. Spores and

elaters show nothing unusual, except that the latter sometimes have a

single spiral instead of two.

The sexual organs and the young sporophyte described above are

uniform throughout nearly the whole of the Jungermanniales, and
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their characteristics will be alluded to hereafter only in exceptional
cases. Mr. William C. Barbour, of Sayre, Pa., has kindly offered to

supply material of this species to any one who will enclose stamp for

return postage.

Yale University.

CULTIVATION OF ALQyt IN AQUARIA.

SOME
points relative to the cultivation of Algae in aquaria may be

helpful to amateur workers in this line. It is the usual practice to

collect Algae like Vaucheria, Spirogyra, etc., and put them in a

large glass vessel from one-half to two-thirds filled with water,

in the hope, that they will grow and fruit and thus furnish a supply of

material for future use. Very often, however, the plants soon turn yel-

low, decay and rise to the surface where they form a foul-smelling scum.

Usually the next step is to empty the aquarium. This should not be

done, however, as after a time the material settles to the bottom, new

growth starts, and if any spores of the desired Algae are present they
will grow along with the others and no further trouble will be experi-

enced. But it is better not to risk the loss of material by allowing it to

go through the fermentative process. In order to avoid fermentation

the water must be kept thoroughly supplied with oxygen. This can

sometimes be done by placing the Algae in a broad vessel with shallow

water, and aerating by dipping up some of the water and pouring it

back, allowing it to strike the hand held just above the surface of the

water in the vessel, so as to break the force of the descending stream,

and in this way prevent the disturbance of the colonies of Algae and

the stirring up of sediment.

A better way, however, is to grow in the water some good aerating

plants like Myriophyllum, Cabomba, Ranunculus, Water Mosses, etc.

—in fact any submerged aquatic plants which give off bubbles of air

(largely oxygen) when exposed to light. Algae introduced in small

quantities into aquaria thus supplied with oxygenating plants will

thrive for long periods quite as well, if not better, than in their orig-

inal habitat. It is also well to introduce, if possible, some little fresh-

water Crustaceans; Cypris or Cypridopsis are especially good. They
are the most harmless of scavengers, living mainly on decaying veg-

etable tissue, or parenchyma. They are particularly fond of the

mesophyll of leaves, which they remove, leaving beautiful leaf skel-

etons.—Albert F. Woods in Journal of Applied Microscopy for Novem-

ber, iSg8.
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Mr. Willaru N. Clute will begin the publication next month

of a series of illustrated articles on the making of an herbarium.
* *
*

A "Moss Chapter" similar in its scope to the Linnaean Fern

Chapter has recently been organized for promoting the study of our

mosses. It will be known as the " Sullivan t Moss Chapter," and is

under the presidency of Professor A. J. Grout, of Plymouth, N. H.

The secretary is Mrs. Annie Morrill Smith, 78 Orange street, Brook-

lyn, N. Y., and the official organ is TJie Bryologist, published as a

department of the Fern Bulletin. All moss students are invited to

become members.

Since ecology, or the adaptation of plants to their environment,
has been shown to be such an important part of plant-study, a word

of caution should be spoken to plant collectors in regard to the proper

labeling of specimens. Formerly it was thought sufficient to give
even the locality in the briefest way, and in the older herbaria it is

common to find specimens labeled with only the name of the State or

indeed with such vague data as "Rocky Mountains," "Canada" or

"Southern States." Of course no hint is given as to the conditions

of temperature, soil or altitude under which the plants grew. In one

notable instance which came under our personal observation, a collec-

tion of plants in which locality, date, altitude and habitat had been

specified with the greatest care, may now be seen labeled "
Utah,

1879." It is perhaps too much to say that all such specimens should

be discarded as worthless, but certainly much of the value they might
have had has been sacrificed. The habit, size and general character-

istics of a plant depend so much upon the conditions under which it

normally grows, that all of this information should be carefully re-

corded on the label. These facts are all at hand when the plant is

collected, and should be recorded as faithfully as the locality and date.

They cannot be restored, even by the collector, at a subsequent time.

And in this respect not all of our manuals of botany are above re-

proach. To say that a plant is "common throughout" assumes the

possibility of its being found anywhere from sea-limit to the tops of

the highest mountains, a condition which perhaps never obtains.

Economy of space is doubtless responsible for much of this brevity,

yet by careful selection an adequate idea of the precise habitat and

range can usually be given without the loss of much room.
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The January number of the Fern Bulletin contains an illustrated

article by Mr. Will R. Maxon on the finding of great numbers of

young plants of the rare Hart's-tongue fern {Pliyllitjs Scolopendriuni) .

The locality is at Green Lake, two miles east of Jamesville, N. Y.,

and only a few miles from the well-known Chittenango Falls station.

According to Mr. Maxon, the youngest frond form is simply spatulate,

becoming somewhat lobed. The frond shade is successively spatulate,

spatulate-oval, cordate, ligulate-cordate, and in the more mature fronds

simply ligulate with auriculate or cordate base.

A new fern, under the name of Botrychiuvi tenebrosuni, is de-

scribed by Mr. A. A. Eaton in the last number of the Fern Bulletin.

It is allied to both B. simplex and B. matricaricBfolium^ and has the

"sterile lamina above the middle, often immediately under the fertile,

short-petioled, simple, lobed or usually with 1-3 pairs of distant,

alternate, lunate, decurrent, entire segments." The fertile division is

usually short-stalked, simple or with one or two short branches. The

spores are very large and roughened. It grows in rich, shady situa-

tions, usually among maples at the borders of swamps, and has thus

far been found in Rockingham county, N. H., Essex county, Mass.,

and Charlotte, Vt.

In the April, 1898, number of Plant World, Dr. Edward L.

Greene described an apparent case of parthenogenesis in Antennaria

neglecta, a newly-detected species found in the vicinity of Washington,
D. C. In this connection it is interesting to note that Dr. H. O. Juel

reports in the BotaniscJie Centralblatt, vol. 74, pp. 369-37?, that he has

recently observed a similar phenomenon in the European Antennaria

alpina. He found in general only female plants, and when the male

plants were obtained the pollen was either entirely lacking or feebly

developed. In the species described by Dr. Greene the male plants

were common enough, but they were in flower about two weeks in

advance of the female plants, even when growing together, so that,

by the time the stigmas are developed in the female plants, the flowers

of the male are dry, dead, and their pollen gone. Dr. Greene did not

study minutely the species he mentioned, and it would be extremely

interesting to know whether the pollen is not functional or whether

the parthenogenetic state has been induced by the different flowering

times of the two sexes. We hope some of our readers will be tempted
to make observations in this interesting field during the coming season.
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Mr. 'Albert F. Woods has an interesting account of skeleton leaves

and their production in Science for December 3otb. By placing a leaf

in an aquarium in which there are minute bivalve crustaceans of the

family Cyprididte, the entire soft portions of the leaf will be removed
in a short time, leaving it beautifully skeletonized. These little

animals may be found in almost every pool or pond, and seem to

thrive best in water kept fresh by the presence of algae or other aquatic

plants. The process of skeletonizing a large leaf occupies about four

weeks

In the last number of Medians' Monthly there is a note sent by a

correspondent relating to some so-called Ancient Corn, the authen-

ticity of which is righttully questioned by the editor of that journal.

We have seen specimens of this ' '

corn,
" and it is nothing more nor less

than a form of quartz crystallization in which the crystals are arranged
around a central axis in a manner much simulating the arrangement of

kernelsof cornon the "cob" as observed in a transverse section of the

ear. This calls to mind the persistence with which items of this kind orig-

inate and make the rounds of the popular press to the apparent con-

founding of all accepted scientific ideas, and in this connection we
take the liberty of quoting from a letter of some years ago, simply to

show a process of reasoning outside of a basis of scientific knowledge:
" * * I discovered fossil corn in a conglomerate rock formation

composed of lime and silica. The corn is incrusted in the upper por-
tion of the rock by a surface drift, evidently the work of the Deluge
which Moses speaks of. The corn is of the flint gourd variety, and is

as pretty a specimen of that variety as I ever looked upon. It was evi-

dently planted, husked and left lying in the field in heaps [The locality is

Pennsylvania!] by the antediluvians more than 4,000 years ago when the

Deluge came on, and to-day yet remains miraculously preserved as a wit-

ness of that cataclysm to the present generation. The silica which per-
meated the corn was held in solution, and the facets of each grain termi-

nate prismatically (a matter which I am yet unable to understand).*
* *

But the specimen leaves no doubt that it has been corn, and crystal-

ized by silica permeating it while the silica was in solution. The corn

having been of less specific gravity than the mineral substance in

which it is incrusted, now forms the upper portion of the rock. It

settles one important fact in geology—silica was in solution at the

time of the Deluge. It permeated the corn and now forms crystalized

grains of corn. That gives a key to unlock the mystery of—How did

the moss get into the agate ? The moss grew during the antediluvian

period. Silica in solution or silica water settled in small pools where
the moss grew, and crystallized around the moss, thus producing the

agate."
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Mr. C. G. Lloyd, of Cincinnati, has just issued an eight-page pam-
phlet, under the title of Mycological Notes, which contains descriptions
of about a dozen species of the larger Lepiotas. He is prepared to

supply unmounted photographs of these species at the low sum of ten

cents each, a good photograph being in some particulars better for

study than even a colored plate or a dried specimen of the plant itself.

In a revision of the Bermuda ferns in the December number of

the Torrey Bulletin, Mr. B. D. Gilbert incidentally reports a fern

new to the United States flora. This is AcrosticJiuvi lomarioides, a

species recently separated from the common A. anreum by Jenman.
It is found in this country in South Florida, from which point it ranges

through the Bahamas and West Indies to Brazil. It is a large and

magnificent species, being often eight or nine feet high.

While in southwestern Louisiana in September, 1898, I noted the

presence of the Water Hyacinth {Piaropus crassipes (Mart.) Britton)
in great quantity at Lake Charles. The lake, which is simply an

enlargement of the Calcasieu river, is only a mile or so in diameter.

The river channel follows the western bank. The shallow water of

the eastern side of the lake is completely filled for a distance of 100

feet or more from the shore. The wharves are entirely surrounded

by the weed, large masses of which are continually broken away and

driven to and fro across the lake by the shifting winds. The rapid
increase of the plant is indicated by the fact that this drifting has been

noticed only during the last year. The lower reaches of the river are

said to be badly infested and almost impassible for small boats. The

large racemes of bright flowers form a pleasing contrast to the green

foliage, and are frequently gathered by the numerous boating parties

on the lake.—Carleton R. Ball, Missouri Botanical Gardens.

. . BOOK REVIEWS .

Outlines of Forestry; or the Elementary Principles Underlying
THE Science of Forestry. By Edwin J. Houston. J. B. Lip-
pencott Co., Philadelphia.

Although originally published several years ago, the increased

prominence that forestry has assumed, within the past year or two,

makes this little book of renewed interest. It is a series of plainly

written chapters on the prominent characteristics which underly mod-
ern scientific forestry, such as Tree-planting, Reforestation, Climate

and Rain-fall as Influenced by Forests, the Formation of Soil, etc. It

is well worth a place in the library of all interested in the preserva-
tion of our forests.—F. H. K.
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A MARCH RAMBLE.

ET us search the brown woods ere the March winds are laid,

Ere the flower buds swell, and the leaves cast a shade.

To the lover of nature they ever display
Such treasures as well for the seeking repay;

And now, though so dreary and lifeless they seem.
We shall find that with mj'riad beauties they teem.
Where the shadows lie deepest, the frost lingers yet.

And out to the meadows he steals at sunset;

But sooner each morn the sun puts him to flight.

And quickly unbinds what he bound in the night.

On north hiil-sides the ice-bearded cliffs are yet dripping,
And sunbeams from lingering snow-banks are sipping.
Each effort of summer the winter withstands,
And checks every bud that too early expands.
It would seem the most desolate time of the year.

If we knew not that nature's new birth were so near.

A few pendant leaves rustle withered and sere,

Only making the forest more death-like appear.

Overhead, 'mongst the whispering branches are heard

^olian melodies, mournful and weird.

And swaying and creaking, the lonely trees seem
To be mourning the loss of their leafage so green,
Which the sullen old j^ear wnth his autumn blasts beat

From their branches and downward cast dead at their feet.

Yet, though robbed of their summer adornments, how grand
In their massive proportions the forest trees stand!

Moored deep in the earth, still erect are their forms.

Though against them have beaten a thousand wild storms.

And the ponderous arches of nature's own shrine

Spring upward with never a keystone to bind,

Supporting, it seems, the blue dome overhead,
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Against which the branchlets like tracery spread.

But our minds need not dwell on such fancies alone,

When around us in wildest profusion are strewn

The treasures of nature, more wondrously wrought
Than those that 'neath Ormus' dark waters are sought;

More marvellous beauty lies hidden in them

Than men toil to unprison from India's rough gem.
Their cost is the seeking, a glance of the eye

On the shadowy sides of the tree trunks close by,

Which dial each sunshiny hour on the ground;
And where point the shadows, there too, are they found;

On yonder gray rocks, on all things that decay,

The mosses and lichens their beauties display.

And the fungi, so queer and fantastic, are seen

In every shape, of all colors but green.

Here, springing from stumps old and rotten, are shelves.

Brown, scarlet, or white, as if built by the elves;

There cushions and stools are strewn over the ground.

And puff-balls and earth-stars are scattered around.

Some like nests filled with eggs, or like vases appear.

And others like corals or antlers of deer,

Fallen branches and leaves it delights them to deck

With curious patterns, perhaps a mere speck,

Or broad-spreading wart of the cankerous Sphcsria,

Or a velvety carpet unrolled by the Steria—
Most delicate lace-work—or Irpex's frill,

To imitate which would defy human skill.

The recluses of nature, they love best to dwell

In the dark and damp woods, like the monk in his cell.

The mosses and lichens, too, love the damp shade,

And the wet, frosty season, when other plants fade.

All shrivelled and crisp through the summer they lie,

As if dead, while the gay, floral train passes by;

But when touched by the autumn's white crystalline dew

Which blights their proud rivals, again they renew

Their mysterious growth, which so little men heed.

And again, in a way of their own, bloom and seed.

What tree or what herb, be it ever so fair.

Can in exquisite grace with the mosses compare?
The feathery Hypmims rich tapestries spread

And many-hued mats, soft as down to the tread.

Wide o'er cold bogs spreads the pallid peat moss;

Fontmalis' green tresses the mountain-streams toss
;
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The emerald Bryum on moist, shady banks

Unfolds its rosettes, and here, too, in close ranks,

The troops of Dicranuui are tilting their lances,

And the Liliput fruit of Bartramia dances

In each passing breeze
;
all these tiny green spheres

Are caskets of moss-seed—mere dust it appears,

But all vital with life—but as yet it is hid

By a cunningly fitted, and bossed little lid
;

While above this a veil, too transparent to hide,

Rests lightly, as over the head of a bride.

But in quaintness of structure, the lichens outvie

All else that in nature rejoices the eye—
All sober in color, but varied in form,

From the Graphis, whose tracings the tree-trunks adorn.

As with Arabic writing or outlines of maps,
To the ugly rock-tripe that on yonder cliff flaps.

From old branches the pendent gray Usnea sways,

While upon them the graceful Parmelia displays

It parterres with curved path, which the pixies might tread,

And gay little seed-beds, brown, orange, and red.

And here, on this knoll, which the wind has swept clean,

The Cladonia's whimsical structures are seen.

One resembles a balconied minaret tall.

Or a ruined old castle just ready to fall;

And another seems most, with its flame-colored tip.

Like a beacon-fire such as the old Normans lit.

And those that like delicate corals appear
Are the favorite food of the Arctic reindeer.

But the daylight is fading, the sunbeams slant low.

And fainter and fainter the long shadows grow.
Beneath the horizon the sun sinks from view.

And let us, with him, to the scene bid adieu.

And leave buried in shade through the sombre night hours

The murmuring forest and all it embowers.

Allen H. Curtiss in Bulletin of the Torrey Botanical Club for March, 1875.

Liberty, Bedford County, Va.

One possessed of a love for plant life finds a field for its exercise

in the most unpromising places. Who but such a one, for instance,

would think of going botanizing on the bank notes and small coin in

his purse ? Yet students of the lower forms of plants have found

vegetation, namely species of algae and bacteria, on even clean cur-

rency.



THE MAKING OF AN HERBARIUM.

By Willard N. Clute.

FIRST PAPER COLLECTING.

THERE
are many ways of making an herbarium, but few ways

of making a good one. A certain amount of experience is

necessary to obtain the best results, and it may almost be set

down as an axiom that a really valuable herbarium cannot be

made until the maker has served an apprenticeship in the art. In my
opinion, however, even the beginner's herbarium is susceptible of

much improvement if proper directions are carefully followed, and in

the hope of providing these directions the following pages are presented.
Since nearly all young botanists collect only the flowering plants, I

shall at present confine my remarks to this branch of the subject.

The real making of the herbarium begins in the field with the

collection of the specimens. It seldom happens that the beginner has

a proper appreciation of the value of roots and stems or, in fact, of

any part of the plant except the flower and a few of the leaves on the

stem near it. But if it be remembered that the herbarium is the best

means we have been able to devise for preserving plants for study and

comparison at times when they are not in condition in the field, the

importance of securing in such specimens everything that will be of

use in studying them, is apparent.
The whole plant, including the roots, should always be taken

when practicable. In annual plants, a single specimen may show

buds, flowers, fruit, leaves and roots, but in others it may require sev-

eral collections of the same species before all parts are well repre-

sented. In addition to this, it is well to collect every variation from

the normal, for these latter often throw interesting side-lights upon
the evolution and relationships of the plants. In a word, the speci-

mens of any species should represent as nearly as possible all phases
of that species. By keeping this in mind, the collector should find

himself in possession of materials for an ideal herbarium at the end

of the season. It will require some botanical knowledge, however,
to collect to the greatest advantage. In some families of plants cer-

tain characters are given special importance in the identification, and

the plants must be collected when these are at their best. Thus in

the cress, sedge and parsley families, mature fruit is of prime import-

ance, and ferns without fruit are of little value. As a general thing,

representative specimens of a plant are taken after it has been bloom-

ing some days, in which case it will usually show buds, flowers and

young fruit.
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In the matter of how plants should be collected, there is great

diversity of opinion. It may be said that the methods employed

depend somewhat on circumstances. No one method will fit all cases.

The collecting box of tin is excellent for collecting plants for study in

the fresh state, and for collecting the lower forms of plant life, but

the average collector for the herbarium has little use for this except

as an adjunct to the collecting press. It may be used to advantage in

wet or windy weather, for use in which the collecting press is uniitted

for obvious reasons. Probably the best press for general collecting is

made of two stout pieces of the kind of pasteboard known as binder's

board, twelve 'by seventeen inches in size, between which are placed

fifty or more sheets of the cheapest kind of white paper, cut eleven by
sixteen inches, the whole being held together by two straps, with

buckles, which pass around it (Fig i). Instead of binder's boards, the

FIG. 2.

sides of the press are often made of wood or wire lattice-work, but the

boards are better if they can be procured. In addition to their stand-

ing more hard usage, the edges will bend about the plants collected,

keeping the moisture in, a condition greatly to be desired until the

drying press is reached, however much we may wish to be rid of it

later. The collecting press may be of any size, but the size given
above is the most convenient from the fact that the collecting sheets

are slightly smaller than the standard herbarium sheet, thus insuring

that all specimens collected will be of proper size for mounting. Spec-

imens that are so large that they can only with dilhculty be crowded

on the herbarium sheet, are an abomination. If one happens upon

plants which he wishes to preserve and has left his press behind, a few

old newspapers make a fairly good substitute. The plants should be

placed one upon another in a compact pile ^nd then wrapped about
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with the papers. If kept in a cool, shady place, the plants will remain

fresh for a long time. The crown of one's hat may also serve in an

emergency. I have known of specimens that traveled more than

thirty miles in such a receptacle, and came out in good order.

The use of the collecting press depends to some extent upon what

and how much is to be collected. For desultory collecting about

home, or for longer trips when a comparatively small number of spec-

imens are to be collected, the press is operated thus: It is first opened
and spread out flat. A sheet of the white paper is then laid on one

side and a plant placed upon it, then another sheet of paper and

another specimen and so on, paper and plants alternating until all

that have been gathered are formed into a compact pile (Fig 2). The

press is then closed over the pile and drawn together as tightly as pos-

sible by means of the straps. It may now be placed somewhere in the

shade, while other plants are being collected. Collectors who make
several hundred specimens a

day, collecting twenty or more

specimens of each
'

kind, fre-

quently place all of one kind

together without papers be-

tween, leaving the arrangement
on sheets to be done when the

plants are put into the drying

press; but this should never be

done except when plants are
^^•^^ ^- abundant and there is not time

or facility for collecting them otherwise.

Plants, even when carefully collected and preserved, are abso-

lutely worthless without data. The collector of a limited number of

specimens should have time to write at least the date and locality upon
the collecting sheet as each specimen is put into the press. In collect-

ing many sheets of the same species a certain number may be given
to each species, and should be placed on every sheet collected. Each

species should be given a different number. It is the practice to be-

gin with I and number consecutively. If a plant which has been col-

lected is collected again later, it should be given a new number.
This number, together with all the data for the plant, is then set

down in a book kept for the purpose. The latter method saves

much writing in the field, the numbers on the sheets enabling
the collector to refer at once to the proper data for any plant when
desired. Too much stress cannot be laid upon the value of abundant
field notes. If every botanist would carry a note-book in which to

enter everything of interest about the plants, the study of them later
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in the herbarium would be much more attractive than it is at

present.
It frequently requires considerable ingenuity to properly arrange

plants in the press. Those that are less than sixteen inches high are

easily managed, and much taller specimens may be bent once, twice

or thrice to make them of the right size. There are few herba-

ceous plants in the Northern States that cannot be disposed of in

this manner. Of others it will suffice if flowers, fruit, all forms of

leaves and a section of the stem are preserved. The herbarium will

look much better if bulky roots, stems and fruits are pared down on

one side, or in some cases on both, before the plant is pressed. Each

plant, as it is put into the press, should be arranged as it is to lie on

the herbarium sheet. In the case of large plants, one specimen will

suffice for a page, but of small ones it is well to press several on the

same sheet, taking care that the plants do not overlap one another.

It was formerly thought necessary to carefully spread out every leaf as

the plants were put in press, but a certain amount of negligence here

is rather to be commended, since if all the leaves are so carefully

spread, it may be difficult to study the under surfaces of any of them

when the specimen is mounted. On this point, therefore, the advice

is, Be careful, but not too careful.

FOSSIL WOOD AND HOW IT IS STUDIED.

By F. H. Knowlton.

FOSSIL

or petrified wood, as it is most frequently called, is of very
wide distribution, being found more or less abundantly in all

geological horizons from the Silurian to the present time, and

geographically from almost the furtherest north reached by the

Greely expedition to the extreme end of South America, and from

Australia, Asia, Africa and the islands of the sea. It may occur as

stumps, logs, or even as veritable fossil forests like that of the Yellow-

stone National Park, which was described and illustrated in the pages
of Plant World for January, 1898. Perhaps most frequently it is

found as isolated pieces or logs.

As far as we now know, the first mention of fossil plants in litera-

ture was the description of some petrified wood by Albertus Magnus
in the thirteenth century. These earlier writers, however, were more
interested in the processes by which fossilization was supposed to take

place than in the nature of the objects themselves, and for that matter

much popular error still exists as to the kinds of wood found in a fossil

state. It is customary for the finders of fossil wood to state with much

seeming positiveness the kind of wood in hand. Thus we have pieces
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of cedar, oak, walnut and pine in almost every collection. In some

cases of course these determinations may be correct, but usually they

are mere guesses. It may not be generally known to our readers, but

a piece of fossil wood, and for that matter any kind of fossil plant that

has the internal structure preserved, may be prepared and studied

under the higher powers of the microscope almost as satisfactorily as

if cut from a living tree.

In order to demonstrate the internal structure of a piece of wood,

thin sections must be cut in three directions: Transverse, or at right

angles to the axis, thus cutting off the ends of the wood-cells; longi-

tiidmal radial, or lengthwise of the stem and parallel with the medul-

lary rays as they run from pith toward the bark, and longitudinal

tangential, or lengthwise of the stem at right angles to the medullary

rays, thus showing them cut across the ends. In the first section we

may note the size of the wood-cells and their arrangement to form the

rings of .growth, if these be present, and also the long, narrow view

of the rays. The second section shows the long, broad side of the

wood-cells with the markings, and the fiat face of the rays. The last

section shows the other side of the wood-cells and the square-cut ends

of the rays.

The sectioning process may now be described. Selecting a piece

of wood of suitable size, preferably containing about one cubic inch,

the side from which the section is to be made is ground down smooth

on a rapidly revolving iron disk, by aid of water and corrundum.

When the inequalities have been all removed it is polished with very

fine powder until perfectly smooth and even. It is now cemented, by
means of hard Canada balsam, to a slip of glass a little larger than the

size of the piece of wood. When dry the wood is cut away by means

of a diamond saw or other similar device, leaving a slice of the wood,

perhaps one-eighth of an inch thick, adhering to the glass. This is

now ground down and polished with the corrundum until it is thin

enough to permit the light to pass through readily. This last process

requires skillful manipulation, for if it is too thick it will remain

opaque, and on the other hand when already very thin a few extra

turns of the disk may remove it entirely from the glass. When prop-

erly prepared it should be no more than one layer of cells in thickness.

By warming the glass the balsam is melted and the thin slice of wood

may be removed from it, and mounted again in Canada balsam on a

glass slide and covered with a cover-glass, as in ordinary microscopical

preparations. It may now be viewed under the higher powers of the

microscope precisely as though it had been cut from a living tree.

If the natural fracture of the piece of wood to be sectioned is not

along the lines desired, it may be sliced in any direction with the dia-
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mond saw, and the slices ground down as above described. In fact

the whole object may be sliced up serially, just as fresh objects are

cut with a microtome, although of course with more loss.

The accompanying plate shows sections cut from a piece of fossil

coniferous wood found in the lower Cretaceous near Washineton, D.

C. It is known as Ciipressinoxylon McGeei^ and is thought to repre-
sent the wood of Sequoia, of which nearly fifty species have been
found fossil. Figure i is a transverse section through a ring of

growth, a in the figure representing the layer of fall wood and b the

spring wood. The letters c and d refer to intercellular spaces. Fig-
ure 2 is a tangential section of the same, showing at a a. resin-duct

made up of short-cells; d, pits on the wood-cells, and c the sections of

pits on the other or radial walls of the wood-cells. Figure 5 is a sec-

tion in the same direction as that in figure 2, but a different trunk of

wood. Figure 3 is a radial section highly magnified, showing the

wood-cells with the large circular pits, d, and the medullary ray with

oval pits at a. Figure 4 is an enlarged transverse section showing
cells of spring wood. Figures i, 2 and 5 are enlarged 67 diameters,
and figures 3 and 4 are enlarged 242 diameters.

The use of this plate is by the kindness of the U. S. Geological

Survey.

TUNA AND ITS USES.*

L>y Walter Hough.

ONE
of the most useful plants of Mexico is the tiuia {Opuntia

tuna), great numbers of which occupy the waste lands of the

country. From time immemorial the people of Mexico have

prized the so-called "figs" of the tuna, which are of many
sizes and colors and form an important article of food among all

classes. The fields of nature's own planting furnish them freely and
in abundance, and the season of their ripening is a happy one for both

man and beast. At this time half the population retire from their

houses and camp in the country, engaged in the pleasant and remunera-

tive occupation of preserving the fruit.

The tuna figs of the southwest United States are also prized by
the Indians, but the fruit is rarely larger than a gage plum, while in

Mexico it attains the regal size of a Bartlett pear.

Tunas look easy to the unwary visitor from another clime, and

there are few who have not gathered them in haste to repent later, for

the tufts of bristles that beset the fruit yield the palm to no other

*The writer is indebted to Dr. Edward Palmer for the greater part of the information con-

tained in this article.
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device of plant protection in penetration and harrassing qualities.

The Mexicans themselves gather the fruit by means of a pole having

a knife at the end, and handle them with a pair of rude tongs made by

bending a withe on itself when rubbing them in the sand or with a grass

brush to remove the insidious bristles. Goats especially like tunas,

and during the season it is customary to see them with bleeding

mouths and beards dyed in the juice of the fruit.

It would be interesting to join a picnic of tuna gatherers and take

note of their method of reaping the twia harvest. They carry with

them the fewest belongings, consisting mainly of earthen pots in which

the fruit is to be boiled, and the inevitable beans, blankets and

machetes. Arriving at the tuna orchard they camp, and the younger

generation sally forth to collect the figs.

In the bank of an arroya the old folks dig a fire hole near the edge

with an opening in the bank below through which the fuel is fed. On
the top of the fire hole the cooking-pot is set.

Fuel is near at hand in the shape of dried stalks and dead leaves

of the tuna. If a shelter is needed, only a short time is required to

set up a primitive house of the tuna stems, for which purpose they

supply the customary material in various portions of Mexico.

When the gatherers return, the tunas are put to boil, and at the

completion of this process the marmalade is spread out to dry in the

sun, to be worked a little later into masses called queso de tuna— '•'tuna

cheese." This strange delicacy, resembling apple leather barring the

seeds, one finds in the markets in the form of great loaves or small

cakes. At the same place one may find crystallized tunas, sold as a

sweet, and preserved tunas, the latter belonging to the era of canned

things.

But our Mexican family has not yet exhausted the possibilities of

the tuna. The young leaves make an excellent salad, or they may be

cooked in the manner of string beans, and with meat they form a de-

licious stew. If one is thirsty let him seek the jar of coloiicJic covered

with an opuntia leaf, and containing beer made from the fermented

fruit of the tuna. The Mexicans also prepare a concentrated tuna

colonche, from which beer may be made at any time, but one must add

alcohol, they say, to give it strength.

It will be seen that the great advantage of tuna is that the plant,

like the agave, grows where nothing else can be raised, and hence

there are no problems of cultivation and irrigation. As an example of

the openhandness of nature in Mexico, an enterprising ranchman near

San Luis Potosi made $5,000 profit in one year from tuna and maguey
on land of not the slightest value for agricultural purposes.

Without doubt the tuna is destined to become an article of com-
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merce, and already tunas from Sicily can be found in fruit stores and
markets in this county, selling for sixty cents a dozen.

Since the conquest of Mexico the tuna has spread within its zone

around the world. Dr. C. A. White, in his interesting article in a

former number of The Plant World, has noticed its presence in a

number of places in the Orient. The writer saw his first tufia at

Seville, in southern Spain, where great hedges of this plant and the

agave give a Mexican appearance to the scenery.
It would seem that the large-fruited tunas of Mexico might profit-

ably be introduced in southern Arizona and California, and it is hoped
that the experiment may be tried by the Department of Agriculture-

NATURAL POST-GARDENS.

By C. F. Saiinders.

THOUGH
man's hand is constantly busy despoiling the face of

nature by various "improvements" and money-making devices,

she, on her side, never tires of returning good for evil, striving
to hide with fresh growths of plant-life the homeliness of hu-

man works. This fact was brought to mind one day last summer by
observing some old piles standing in the river water—the remains of

a city wharf built upon cleared ground about the large grain elevators

of one of our trunk line railroads. The part of the posts above high-
water mark was crumbling with age and in numerous little holes and

pockets worn in the wood by time and the elements, seeds had lodged
and springing up, presented that summer day, a sight worth a long
walk to see. There, rooted in the mossy crevices of the rotting wood,
the Water Horehound {Lycopus) lifted its flower-encircled stems up
into the sunshine, while downward a foot and a half in the air its long
runners hung, swinging gracefully above the tide. Hard by on the

same post the Skullcap [Scutellaria lateriflora) flourished blue-hel-

meted
;
and the modest blossoms of the white Smartweed ( Polygonum

acre) relieved from the competition of brighter bloomers, had a chance

to show the world how much of beauty there is in the humblest flower.

The grass family also had its representative in the person of the long
and lean fingered Crab-grass {Panicuin sanguinale.) All these made

quite a comfortable and congenial little party on the waterbound

posts, nearly every one of which was inhabited by individuals of all four

genera above mentioned.

So nature in the midst of the busy hum of human traffic, quietly

plants and tends her bit of garden to show men that the flowers are

quite as well worth looking after as the corn and wheat fields.

Philadelphia.



. . EDITORIAL . . .

The fourth annual meeting of the Vermont Botanical Club was

held at Burlington, on January 27 and 28. The membership in the

Club is now nearly one hundred, which shows strongly the measure

of activity among Vermont botanists. The programme listed more
than twenty papers, on a great variety of subjects, both popular and

technical. Several of the more popular papers will be published in

The Plant World.
* *
*

The Hon. J. Sterling Morton, late Secretary of Agriculture, has

published a protest against the cutting of Christmas trees. According
to him something like 20,000,000 trees are annually sacrificed for this

custom. The trees selected are never the small, unshapely trees, the

cutting of which might benefit those remaining, but the young, sym-
metrical, vigorous trees that give promise of future value. The dis-

continuance of this custom m.ight seem a hardship to the children,

who look forward to the gaily decorated tree almost as much as to the

accompanying gifts, but really is it not a poor way to inculcate that

respect and love for trees we would like to see actuating the rising

generation?
* *
*

Wk recently received the first number of the new botanical jour-

nal, Rliodora, Journal of the New England Botanical Club. It is an

attractive, well printed journal of twenty pages, and is under the

editorship of Dr. B. L. Robinson of the Gray Herbarium, assisted by
F. S. Collins, M. L. Fernald and HolHs Webster. It has been

founded, we are told in the editorial announcement, for the purpose
of giving new stimulus and aid to the study of the local New Eng-
land flora.

" In the selection of subject matter, special attention will

be given to such plants as are newly recognized or imperfectly known
within our limits, to the more precise determination of plant ranges,
to brief revisions of groups in which specific and varietal limits re-

quire further definition, to corrections upon current manuals and
local floras, to altitudinal distribution, plant associations, and ecologi-
cal problems." The first number contains a technical revision of the

Rattlesnake Plantains of New England, a description of a new Wild

Lettuce from Massachusetts, the description of two species of Algse
new to North America, notes on a number of fleshy fungi found near

Boston, and a number of short items. We wish the new journal

every success in its chosen field.
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The Garden for January 21st contains a handsome colored plate of

Phacelia eavipanularia as flowering in the Royal Gardens, Kew. It is

a native of southern California. It is much prized in England, and

should be more extensively grown in this country.

Mr. J. G. Baker, who has long been connected with the Kew Gar-

dens, and for the last few years has been Keeper of the Herbarium,
retired on account of the age limit, on January 12. He expects now to

spend some time in the south of France, enjoying a well earned

holiday. The promotion of the first assistant, Mr. W. Botting Hems-

ley, is well received on this side of the Atlantic.—J. N. Rose, U. S.

National Museii m.

With one exception, the species of Coreopsis occurring within the

range covered by Gray's Manual, possess ray-flowers that are yellow

or partially so. The exception is C. rosea, whose rays are rose-

colored or pink. It is to be found in swampy regions, near the coast,

and when in bloom might readily be taken at first sight for an aster.

The writer has occasionally come upon it in the New Jersey pine bar-

rens, where it grows on wet, sandy beaches or in shallow water. The

rays have a fashion of hanging down at a considerable angle, and as

the plants stand out in the broad sunshine, the little round heads of

disk florets surrounded by the drooping rays, bring to mind some

patient fisherman humped up by the water, with hat-brim pulled down

all around in order to protect his complexion from the sun.— C. F.

Sa IInders
,
PJiiladclpJi ia .

While collecting on eastern Long Island last summer I found a

number of plants which have since been identified as Hypochezris

radiata. The species is considered adventive from the Old World and

has before been reported from southern New Jersey only. I find,

however, among a collection, of plants from western Washington made

by F. H. Lamb, a specimen of the same plant. In the Long Island

station the plant seemed thoroughly at home, scattered about on the

sand hills where the soil was not too poor. In aspect the plant strongly

suggests a hybrid between the hawkweed and the dandelion. The

leaves which spread flat on the ground are very similar in shape to

those of the dandelion, but they are covered with the hairy pubescence

of the hawkweed. The flowers also are much like dandelion blossoms

but are borne on long scapes, sometimes singly, but oftener two or

more on each stem.— Willard N. Clnte, Neiv York.
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We have just received the schedule of prizes offered by the Massa-

chusetts Horticultural Society for the year 1899. The aggregate sum
of these prizes is $8, 1 50. 00, distributed as follows : For plants $2,000. 00 ;

for flowers, $2,668.00; for native plants, $50.00; for fruits, $2,732.00;

for vegetables, $1,200.00; andfor gardens and greenhouses, $500.00. It

would seem that with this array of prizes the production and cultiva-

tion of superior flowers, fruits, vegetables, etc., would be greatly

stimulated, and result in much lasting good.

In a recent issue of this journal we gave a review of Chesnut's
"

Principal Poisonous Plants of the United States." The demand for

this publication has been so great that the Department of Agriculture

has just issued, in the form of a farmer's bulletin, a condensation of the

larger work, under the title of "
Thirty Poisonous Plants of the United

States.
" That is, there has been selected and in most cases illustrated,

the thirty most important species of plants that have been found to

injuriously affect either man or the domestic animals in this country.

As a knowledge of these plants is of so much importance, we venture

to give the list entire: Fly amanita {^Amanita vaiscaria), Death cup

{Amanita p/ialloides), American False Hellebore {Veratrum viride),

Pokeweed [Phytolacca decandra),!}^^^^ 1^9ir'ks'^\xr{Delphinium tricoriie),

Wyoming Larkspur {D. Geyeri), Purple Larkspur {D. Mensiesii),

Black Cherry {Pr^imis serotina). Woolly loco-weed {Astragalus mollis-

simus), Stemless loco-weed {Aragallus Lambertii), Rattle-box {Cro-

talaria sagittalis), Caper Sptirge {Euphorbia marginata), Poison Ivy

{Rhus radicans), Poison Oak {Rhus diversiloba), Poison Sumac {Rhus

vcrnix), Red Buckeye {^Esculus pavia), Water Hemlock {Cicuta

maculatd), Oregon Water Hemlock {C. vagans). Poison Hemlock

{Conium maculatum), Brood-leaf Laurel {Kalmia latifolia)^ Narrow-

leaf Laurel {K. angustifolia), Great Laurel {Rhododendron maximum,)
Staggerbush {Pieris mariana), Branch Ivy {Leucothoe Catesbcei), Jim-
son Weed {Datura Stramoitium), Black Night-shade {Solanum nigrum),
Bittersweet {Solanum dulcamara). Sneeze Weed {Helenium autuin-

nale) .

. . . BOOK REVIEWS ...

A Catalogue of the Cretaceous and Tertiar\- Plants of North
America. By F. H. Knowlton. Bulletin U. S. Geological Sur-

vey No. 152, pp. 1-247; Government Printing Office.

In this compact and comprehensive volume Dr. Knowlton supplies
a need which has for many years been most pressing among phyto-

palseontologists and botanists in this country. Students of biology at

the present day have come to regard bibliographical works as a most
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essential part of their libraries, and it is surprising therefore to find

that no adequate catalogue of American fossil plants has been published
since the days of Lesquereux, in spite of the rapid development which
the science has undergone.

The volume before us contains about 2700 species, arranged in a

continuous alphabetical series; this is an effective method of obvi-

ating repetition which would occur if the various geological forma-

tions were grouped together. It might have been better to follow a

systematic arrangement based on botanical affinities, but as we under-

stand it, the author's aim was not to present a conspectus of all known
fossil species in their relation to living plants, but simply to provide a

convenient reference book or catalogue for synonymy and citation.

In this respect he has certainly succeeded admirably. It is however

something more than it claims, for in addition to the original refer-

ence, he has given all the important references, especially such as

refer to illustrations and a statement of the geological and geographi-
cal distribution of each species.

It is pleasing to note that modern principles of nomenclature are

consistently observed, the earliest specific name being adopted in each

case, and the parenthetic citation employed. It is to be regretted
that Dr. Knowlton has seen fit to allow so many remarkable and

wholly uncalled for abbreviations in the names of authorities cited.

Although "Lx," "Dn"and " Kn "
doubtless convey to the phyto-

palaeontologists who will use the book a more intelligent conception
than to the casual reader thereof, their usage is not to be justified on

this ground.—C. L. P.

Seed Dispersal. By W. J. Beal, Boston; Ginn & Co.

Professor Beal has made another addition to the happily growing
list of supplementary readers, having prepared it he tells us "with
the thought of helping young botanists and teachers." It is similar

in scope to Weed's "Seed Travellers" recently noticed in these pages,but
it is a little more extensive in citing a larger number of examples,
and bears, moreover, rather more evidence of personal observation. It

begins with a short chapter on the manner in which animals move
about from place to place. The next chapt.ers are devoted to the

spread or multiplication of plants by means of roots or stems. Then
follow the chapters on seed dispersal proper, such as transportation

by water, wind, animals and by man, with an interesting discussion

on plants that shoot off their seeds or spores. The book is copiously

illustrated throughout and is replete with interestingly told facts. It

is a fascinating subject and in the hands of competent teachers will

undoubtedly accomplish much good. We are glad to see books of this

kind multiply.
—F. H. K.
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A TRIP TO MT. MANSFIELD IN JUNE.*'

By Carrie E. Bigclow.

AT
THE field meeting of the Vermont Botanical Club in 1897,

one of our eminent botanists remarked that, although he had

visited Mt. Mansfield ten times, he had never found Diapcnsia

Lappouica. This is why I venture in the presence of so many-

distinguished botanists to attempt a description of a few of the things

one may see from carriage road and beaten path on a trip to Ml.

Mansfield in June.
The ascent was made from the Stowe side on the 13th of June,

1898. The mountain rises nearly four thousand feet above the valley,

where at that date summer was almost at its height. Arriving at the

summit of the mountain, we found ourselves in the early days of

spring. The change in vegetation was so gradual at first that it was

not apparent. In the open spaces of the lower mountain slopes, ranks

of wind-blown, dishevelled Trilliums were growing, their blossoms

long since fallen. Low Cornel {Corniis Canadensis) and Wood Oxalis

{Oxalis Acctosclhi) blossomed along the road. At Half-Way House

Spring, blue and white violets, Tiarella and Clintonia were in blossom,

and the slender wands of Habenaria dilatata showed whitened buds,

a few of the lower ones beginning to open.

At " the last chance to water" the two-leaved Maianthemum put

forth buds instead of blossoms, as it had done before, and not far from

here a Wild Red Cherry tree {Primus Pennsylvanicum) was in full

blossom.

About a mile from the summit the forest region gives way to

rocky slopes, and vegetation here begins to assume a distinctive moun-

tain character, and the change of season was marked. At the wind-

mill, among other spring flowers, the Painted Trillium {T. nndula-

*Read before the Vermont Botanical Club at Burlington, Vt., January 2S, iSgg.
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turn) was in blossom, while in the thickets the Mountain Shad

{Amelauchier oligocarpd) blossomed and the Wild Currant {Ribes

palustre) hung its racemes in graceful fashion. On the rocks below
the Nose, Ledum latifoliuin^ or Labrador Tea, bore white buds, sprays
of which placed in water blossomed after a few days.

From a visit to Mt. Mansfield on June 8, 1897, my father brought
me a hand-breadth of Diapensia in blossom, the first I had ever seen.

I was charmed with the little plant and wished to find it for myself.
"

It grows almost on the highest point of the Chin," my father told

me, and with these directions I set out on the way to the Chin, taking
the right hand whenever there was a choice of paths. It had rained

the day before and was going to rain the next day. The vegetation
that clothes the rocks was completely water-soaked, and the traveler

soon became so, too. At intervals clouds settled down upon the moun-

tain, completing the work of saturation. In spite of the water, which

never hurts a botanist unless too deep, the walk of a mile and a half

along the crest of Vermont was a most interesting one, with the won-

derful scenery lying below on either hand, now clear in the sunshine

and now hidden by clouds. Along the way stunted Mountain Alders

grew, bearing little catkins and young leaves, and Fir Balsams bore

soft cones covered with violet velvet. Under foot Coptis trifolia blos-

somed, its gold-thread roots binding the scanty soil, and Potcntilla

tridentata^ growing with it, was budded.

In the bogs were matted vines—Snowberry {CJiiogenes)., Crow-

berry {Empetruin), Cowberry and Cranberry {Vaccinium Vitis-Idcca)

and Oxycoccus, and with them grew Blueberries [Vaccinium Pennsyl-
vanicum and V. uliginosuiii), the two latter and Vitis-Idcca in blossom.

I thought it might be early enough forEmpetrum blossoms, but failed

to find any, perhaps through ignorance of what to look for. A most

faithful search was rewarded only by two little green berries. After

crossing the Lips the ascent of the Chin begins. At this point a ledge
rises on the left of the path, at its foot a large crevice partly filled

with its inevitable pool of water. The Alders standing in the crevice

were just unfolding their leaf-buds. Spring was evidently a recent

visitor here.

Another stiff climb after this, and to my joy I came upon a patch
of Diapensia—flower of the cold—that blossoms only on the heights in

our latitude. For yards the rocks were covered with close-set tufts of

this courageous little plant with its stiff, shining, dark green leaves

and beautiful white flowers looking up into the sky. The blossoms at

this time were a little past their prime, many of the corollas falling off

upon the removal of the plants. June 8 was a more favorable date

for Diapensia. Dried and pressed specimens give one no idea of the
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beauty of the fresh plant and its blossoms. Next morning found the

mountain buried in clouds and a heavy rain falling. But under any

aspect the mountain has its charm for the mountain-lover. At times

the rain slackened and then we made excursions to the nearer resorts,

only to be driven in by a heavier downpour. In the large bog near

the house Kahnia glauca, or Swamp Laurel, blossomed, and under its

skirting balsams the Rattlesnake Plantain {Goodyera pubesceyis)* un-

folded mottled leaves. In the tiny ranch preempted by "The Old

Woman of the Mountain "
grew grass and blossoming sedges, and

under the balsams beyond long wreaths of unbudded Linncea were

hidden. Under the cliffs of the Nose, looming black above were en-

chanting spots, green with mosses and Lycopodiums, and from the

shrouding mist the white-throat's whistle and the song of the thrush

fell on the ear. So alluring was the place that it was with reluctance

that we left it, even though on our way down the mountain we soon

left clouds and rain behind.

President Brainerd thinks that this is undoubtedly Goodyera tessclata and, if so, it has only-

been found in Vermont before by Pringle.

Stowe, Vt.

ASCLEPIAS MEADII Torrey.

By T. J. and M. F. L. Fitzpatrick.

IN

THE December number of The Plant World Dr. E. L. Greene

makes the rather sweeping statement that he alone among bot-

anists now living has seen Asclcpias Mcadii in the field. From

this statement we beg leave to dissent. We collected the species

on the 13th of May, 1896, and again in 1897, and in May and June,

1898. We find it growing on prairie soil by the waysides or in fields

used as meadows, but which have not been furrowed. We published

the species in the Proceedings of the Iowa Academy of Sciences, Vol.

5, 1897, page 154, in the article, "Flora of Southern Iowa." The

locality there given is Decatur county. This year we also found the

species in Adams county in similar situations, which will be published

in Vol. 6, Proceedings of the Iowa Academy of Sciences, now going

through the press.

The specimens usually have three pairs of leaves, though four

pairs are sometimes to be found. One specimen we have has two

pairs of opposite leaves and a whorl of four leaves above.

Specimens have been sent to our numerous correspondents and to

the herbarium of the Missouri Botanical Garden.

Lamoni, Decatur county, Iowa.



FOSSIL MOSSES.

By Elizabeth G. Britton.

IN

A collection of fossil plants made by Prof. I. C. Russell at a coal

mine one mile west of Cle Eltim, Kittitas county, Washington,
on July yth, 1897, in what is known as the Roslyn sandstone.
Prof. Knowlton found a small fossil moss. He states its age as

probably lower Miocene or upper Eocene, and says it is associated

with a number of beautifully preserved leaves of Elms, Plane trees

and Sapodillos, whose nearest living relatives in this country now in

existence is the Persimmon, besides a species of Lygo-
diiiin not far removed from our Climbing Fern. Prof.

Knowlton states that this is possibly the oldest fossil

species thus far found in this country, and he sent it to

me for the determination of its living alliance. In spite

of its being imbedded in a sandstone, the carbonaceous

remains of the stem and leaves is still very soft, and

shows distinctly, especially when moist, the black stems

which seem to have a prolongation at the apex into a

leafless stolon. This is not unusual in certain of the

creeping species of mosses, which spread by means of

these young shoots. The leaves are of a delicate brown

color, and seem to be nearly, though not quite, two-

ranked. This is very interesting, for it indicates at once

that the specimen belongs to one of those genera of the

Hypnacese with flattened, nearly distichous leaves, such

as Plagiothecium or Rynchostegium, several species of

which also taper off at the apex into slender stoloniferous

stems, with the leaves diminishing in size as they approach
the apex. On a few of the lower leaves, however, there

is a trace of what appears to be unmistakably a vein, and

this would render it more than probable that this is a

species of Rynchostegium, as the Plagiotheciums have

two short, inconspicuous veins. Therefore I have de-
Fossii Moss. En

g^ribed it as a new species of this genus and dedicated it
larged eight ^ °

. .

times. to its discoverer, RJiyncostegium Knoivltoni, E. G. Britton

{Bull. Torr. Bot. Club, 26: 1S99). The accompanying figure, in which

the specimen is eight times enlarged, shows the shapes of the leaves,

which are short and broad and have an acute apex. They were drawn

with a camera lucida from the actual specimen by Dr. Arthtir Rol-

lick, and certain imperfections in preservation have not been corrected.

Dr. Hollick also looked up the literature of fossil mosses and found
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that only one species of Hypmim had been recorded from North

America, and this proves to be a Lycopodium. Mosses occur fossil in

peat-bog-s and glacial drift, but they are usually not petrified, and

generally closely allied or identical with living species of aquatic

habit. One species has been found in Europe bearing fruit, and was

originally described as Gyinnostomitm ferrugineiini on account of its

being found in brown iron-stone in Tertiary deposits in France.

Schimper later concluded that it was a species of Sphagnum, and re-

described it as Sphagnum Ludivigii, stating that it is related to vS".

cymbifoliuvi and 5. subseciinduvi. I have seen the plates and am dis-

posed to agree with him, especially as the Sphagnums would be likely

to grow in wet places where the iron-stone was forming, and the cap-

sules are larger than those of Gymnostonnun and, like them, without

teeth. The absence of mosses as fossils in the earlier rocks is not ac-

counted for, though Heer supposed they may have been present in the

Liassic rocks on account of the presence of Byrrhidium, an insect

which is known to feed on living species. In the Pleistocene deposits

of Canada several mosses occur and have been referred to the following

living species : Hypnuvi cominutatiim and H. revolvens ; two others were

simply listed as Fontinalis and Bryum. These were found at Scarboro

Heights on Lake Ontario, and Green's Creek, Ottawa, preserved in

clay nodules and indurated peat, associated with pine, cedar, leaves of

rushes and a species of Chara. In Europe the genera are much more

numerous and include species of Phascuiii, Dicranum, Trichostotum,

Barbula, Weisia, Grimmia, Polytrichum, Atrichum, and numerous

species of Hypmun. These occur in plastic clays and amber, and a

full account of them may be found in Schimper's
" Treatise on Veg--

etable Palaentology,
"

published in Paris in 1869, the mosses being

described on pages 240-254. The species here described is related to

Rhynchostegium rusciformc (Neck.) Br.& Sch., but differs from that spe-

cies in its more flattened, less crowded leaves, and more slender stems.

The species of Rhynchostegium are rock mosses, with creeping, rooting

stems, often stoloniferous and bearing the leaves flattened, ovate or

lanceolate, and in several species blunt or rounded at apex. The vein

is single and extends from one-half to three-fourths the length of the

leaf, and the base is either narrow or somewhat decurrent. This fos-

sil species has therefore all the essential characters of the genus,

though differing somewhat from all living species.

Dr. Charles E. Bessey has an instructive article in the January
number of the Journal of Applied Microscopy on the management of a

botanical laboratory. It is based on an experience of twenty-five

years.



AN EXPERIMENT WITH SEX IN HEMP PLANTS.

By Byron D. Halsted.
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THE MAKING OF AN HERBARIUM.

By Willard N. Clutc.

SECOND PAPER DRYING.

AFTER
a day in the field the collector may return much fatigued,

but if he would have good specimens no time should be lost

in getting his plants into the drying-press. To allow them to

remain in the collecting-press for any length of time is to run

the risk of making inferior specimens. The drying-press being de-

signed to remove the moisture from the plants, it follows that the

press which will do this with the least expenditure of time and labor on

the part of the collector is to be preferred. The form most commonly
used is essentially like the collecting-press, except that it contains

sheets of thick bibulous paper instead of the thin collecting sheets.

It may be remarked here, that since the object is to rapidly absorb the

moisture, any bibulous paper, such as blotting paper or pads made of

old newspapers, will do; but the kind favored by botanists is the ma-

terial sold in the shops under the name of "deadening felt
"
or " felt

paper," and used by house-builders for a variety of purposes. It is

placed on the market in rolls, each of which contains a strip 150 feet

long and three feet wide and costs about $1.50. Any large paper or

hardware store should have it. The driers should be 12 by 18 inches

in size. The roll cuts to this size without waste, giving three hundred

driers, which will usually be found sufficient for drying the plants col-

lected about home.

When the driers are ready for the plants, the collecting-press is

opened, two driers are laid on some level surface, as a floor or table,

and upon these the first plant is laid, being lifted from the press upon
its collecting sheet, the plant itself not being handled. Over the

plant is then placed a sheet of the collecting paper, and upon this two

more driers and then another plant, building up the pile in this way
as high as desired. If this work has been properly performed, each

plant will now be lying upon a sheet of white paper, covered by a

sheet of similar material and separated from the next plant by two

driers. Upon this pile sufficient weight should be placed to insure

that the plants will dry perfectly flat. If it is desired to re-arrange

any of the plants upon their collecting sheets, or to straighten out

leaves, petals, etc., it should be done while putting the plants in press.

When the process of drying has once begun, the plants should not be

disturbed.

In twelve hours after the plants have been put in press, the

weights should be removed, a supply of fresh driers obtained, and the
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plants still in their white papers transferred to the fresh driers, build-

ing up the pile as before. The driers first used will be found to be

quite moist and must be dried either by sunlight or artificial heat be-

fore they can be used again. In the process of drying a set of plants,

the driers must be changed several times, but the same white papers
are used throughout and the plants never removed from them. Some
collectors do not use a sheet of the thin paper to cover each plant, but

it is best to do so, as otherwise many plants will stick to the driers.

The second change of driers may come twenty-four hours after the

first, the process described above being repeated. Usually one or

more changes follow at intervals, being governed by the condition of

the plants. When the plants appear fairly dry, they may be left under

heavy pressure for some days more, when they will be ready for

mounting.
To many collectors the frequent changing of driers here advo-

cated may seem a sheer waste of time, but after having examined a

hundred thousand specimens made by a variety of collectors, good,
bad and indifferent, I repeat with emphasis that the more frequently
the driers are changed, especially during the first two days of drying,
the better will be the specimens resulting. I am aware that specimens
can be made by merely placing plants between driers under sufficient

weight and forgetting all about them until they are needed, but such

specimens, while they may answer for the identification of a species,

are good for nothing else. The leaves have turned brown or yellow
and the delicate tints of the flower have faded. By the other method
it is possible to retain the colors of even many parasitic plants which

the botanist has declared are foreordained to blacken in drying.
I may be pardoned for giving a word to the drying of the driers,

for there is a knack in doing even this. At best the spreading out

and picking up of many driers is a back-breaking labor, and anything
that will lighten this is worth attention. With some collectors it is

the practice to cut the driers twice as large as needed and fold them

once, making what is equivalent to two driers joined together by one

of the long sides This can easily be hung over a line, or even set

up on an end to dry. In the long run, however, it will doubtless be

found easier to cut the driers of the usual size, and dry by spreading
out in the sunshine. If one selects a level space which is already
warmed by the sun's rays, he may spread down two driers at a time

and both will dry in the course of three hours. If care is taken to put
down the second pair of driers so that they just overlap the first, the

third slightly overlapping the second and so on, like the shingles on a

house, when the time comes to take them up, instead of picking each

up separately, it is only necessary to begin at number one and with a
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sliding- motion scoop the rest into a neat pile with one move—a great

saving in both time and labor. If these driers are used while still

warm from the sun, the process of drying is greatly facilitated.

The pressure to be put upon a pile of drying plants depends in a

great measure upon the plants themselves. It may vary from fifteen

to seventy-five pounds, forty pounds being a fair average. In fleshy

plants too great a weight may crush the parts out of all resemblance

to the original form, but, as a rule, plants seem to get too little pres-
sure rather than too much. The means of applying pressure to the

pile of drying plants are various. Thumb-screws, occasionally used,
cannot be recommended, since they do not permit the pressure to be

gauged nor allow it to follow the plants as they shrink in drying.
Two stout straps are often used to give pressure, as in the collecting-

press, especially if the collector is moving from one place to another

every few days, in which case the straps have the added advantage of

keeping the plants together during transportation ;
but this method is

open to the same objections as the thumb-screws. For pressing plants
at home, a series of weights placed on top of the drying pile is best.

These weights may consist of stones, stout sacks of sand, or any
other thing that includes much weight in little space. There

are certain plants, of which the common live-forever is a good

example, that cannot be dried by ordinary means. Placed in a

pile of driers well weighed down they continue to grow. Good spec-

imens of such plants can be made by placing each plant under a drier

and vigorously ironing it with a warm flat-iron until the plants are

nearly dry, when they may be treated in the ordinary way. Flowers

with thick heads, like the sunflowers, are sometimes pressed by being
surrounded by cotton batting or wadding to prevent the ray flowers

from shrivelling. In drying plants there will doubtless arise many
occasions in which the foregoing rules for pressing must be modified.

In all such cases it should be remembered that the best methods are

those dictated by common sense.

The Trees cxud Shrubs of Kentucky is the subject of a valuable

list just published by Miss Sadie F. Price. According to this, there

are 255 woody plants in Kentucky, of which 145 are trees, no are

shrubs and woody climbers, and 1 1 are introduced.

The Southern Bluets {Houstonia serpyllifolia Michx.) was col-

lected in July last by Stewardson Brown and the writer in southwestern

Pennsylvania at an altitude of about 2,200 feet. This is believed to be

the most northern station known for this plant, the books crediting to

the Virginia mountains and southward.—C. F. Saunders, Philadelphia.



A NEW METHOD OF PRESSING PLANTS.

By Albert P. Morse.

THE
usual method of pressing plants, though often giving excel-

lent results, is attended with certain inconveniences and draw-
backs which become of serious importance when perfect spec-
imens are required. Some years ago I became dissatisfied

with the old method
;
dissatisfaction led to experiment, and experiment

evolved one much superior to it in the ease and certainty with which
the best results attainable—artistic and scientific—can be secured.

The object of pressing is to support and hold extended the plant
while extracting the moisture from it as rapidly as possible. And
what is more annoying than to have the beauty of a rare and other-

wise perfect specimen destroyed or sadly marred by the displacement,

folding, or overlapping of pinnules or petals ? By the usual method
of procedure one can never be quite sure that every one of these is

exactly where it should be, or that the pressure is just right to hold

the thinner parts in place without crushing the thicker. Success in

these particulars can be secured only by some process allowing com-

plete inspection without disarrangement of specimens. For this pur-

pose I devised and have used with gratifying success the following-

process, which may be called the "glass and cotton
" method:

The materials needed are a number of quarter-inch boards about

12 by i8 inches; a supply of cotton batting; a supply of old, or at least

soft and bibulous, cotton sheeting; a number of panes of glass of the

same size or half as large as the mounting paper; a number of frag-

ments of glass of various sizes— i x 2, 2x3, 2x4 inches (all of the glass
should have the sharp edges removed by sandpaper or grinding) ;

two
or three long, slender, steel knitting-needles

—
or, better, hat-pins with-

out heads—stuck into small handles
;
and a few of the usual driers.

For pressing, take one of the boards, place on it a drier, cover

this with a layer of cotton batting half an inch or more thick, and on

this lay a single or double thickness of the sheeting. Select a speci-

men adapted to the size of the mounting-paper, place it on the cloth,

arrange the parts as desired, holding them down temporarily if need

be with the slips of glass. When sufficiently wilted or relaxed remove
the glass slips and place over it one of the large panes of glass, ar-

ranging any portions, if necessary, with one of the long steel needles

by inserting this from the sides or ends. If dilificulty is experienced
in working with the full-sized pane use the half-size, arranging each

half in turn. Petals or any part liable to stick to the glass should be

covered with paraffined paper before the glass is laid on.
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Every part of the specimen is now held in place against the glass

by an elastic layer of dry, absorbent material which will, upon pres-

sure, rapidly extract the juices of the plant while holding it fully
extended.

For pressing, the boards, with their superimposed burdens, are

piled one upon another, the topmost glass is covered with a board and

weights placed on top of all. There is no danger of breaking the

glass, since each piece is siipported by the board immediately above it.

If the driers, cotton and cloths are thoroughly dry to begin with, it is

usually unnecessary to change them.

By this method any undesirable arrangement, such as interference

or folding of parts, is at once noticed and may be readily adjusted;
while by judicious bending, folding, and placing, truly artistic eifects

may be secured for permanent mounts. While not suited to rough
field-work or rapid treatment of plants in quantity, this method is un-

excelled for preparing the finest quality of museum and exhibition

specimens, and I earnestly commend it to the attention of every bot-

anist who wishes to display to the best advantage the scientific char-

acters of the species, and to the lover of beauty who seeks to retain

in the hortus siccus something of the grace and charm of the living

plants.

Wellesley, Mass.

The famous fossil skull from California, known as the Calaveras

skull, which has been supposed to prove the existence of man in North
America during Pleiocene times, has recently been reinvestigated by a

party of distinguished ethnologists connected with the Smithsonian In-

stitution. They obtained much valuable information of a geologic and

ethnologic nature, which renders it extremely improbable that the skull

can have the antiquity assigned it, and as a further supposed objection,
one of them has questioned the existence at that time of plants upon
which man could have subsisted. Fortunately there is quite an exten-

sive fossil flora associated in the same beds from which the skull in ques-
tion is supposed to have come. This flora was first studied and de-

scribed in 1878 by Leo Lesquereux, the well-known palaeobotanist, and

has been somewhat further supplemented by the writer. From this it

appears that there were numerous species of plants that might have

afforded an abundance of food-material available for man had he ex-

isted at that time. There were eleven species of Oaks {Qiiercus), two

Beeches {Fagjis), four Walnuts {Juglans), one Castanopsis, three Figs

{Fictis), two species of Zizyphus, and a single species each of I/c.v, Arto-

carpiis or Bread-fruit Tree, and u-Esculiis or Horse Chestnut, the latter

with a fruit about one inch in diameter.—F. H. Knoivlton^ U. S. AUi-

ttonal Museum., Washington., D. C.



A BOTANIST'S DAY ON MT. WASHINGTON.*

By A. J. Grout.

IT

WAS our privilege to be favored with one of the finest days of

the season for the ascent of Mt. Washington; clear and sunny all

day long excepting for a mere breath of fog at about 7 130.

Standing near Darby Field Cottage, the evening before, we
could see the Summit House, three miles away and one of the miles a

vertical one, in the clear light that illuminated the peak after our

world was in deepening shadow.

The next morning we arose in the darkness at 3:30 and after

breakfast, were ready to start as soon as there was light enough to see

our way. Our path lay through Tuckerman's Ravine, famous for

botanical rarities and the "snow arch," which by the way last sum-

mer's heat had entirely melted away before the first of July. After a

climb of about two hours we came into Tuckerman's Ravine proper
where the alpine plants began to appear. This reminds one strongly

of the Smuggler's Notch ravines, on a much larger scale and the path

to the summit zigzags back and forth over towering cliffs similar but

less abrupt. One of the most striking things to me was the difference

in the flora here and elsewhere on Mt. Washington and that of Smug-
gler's Notch and Mt. Mansfield. Here in Tuckerman's Ravine were

Salix pJiylicifolia both sexes, Almcs alnobetula and a number of more

common alpine plants, but no Pinguicula., neither of our alpine Saxi-

frages, nor did I see any of our rare alpine ferns; no Artemisia Cana-

densis^ Arenaria hirta, Hedysaruvi or Astragalus. However this de-

ficiency was atoned for by the bright yellow Arnica Chatnissonis^^

strongly resembling a dwarf sunflower; Oxyria digyna*, whose very
looks seemed to say:

" a near relative of our sorrel;" Gnaphalinni su-

pinii///, which one could easily mistake for our common G. uliginosum ;

Phleiim alpi7tuni t\iQ.i\ooks, just like dwarfed timothy; Salix argyro-

carpa in fine fruit, and a form called a hybrid between this and ^'".

pJiylicifolia. Besides these more striking forms, we also collected

here Veronica alpina"^, Sibhaldia procuntbens, Loiselcuria procunibens,

Epilobiuui alpinuni'^, and Geuni radiatum which was conspicuous in its

season but was then nearly past flowering. All along the ravine brook

grew a large, purple -flowered aster that reminded one of pnniceiis.

This form is not described in any of our manuals or floras, yet is

known to Mr. Fernald and Dr. Britton.

As the path emerged at the top of the cliffs there was an abun-

*Read before the Vermont Botanical Club at its annual rneeting, January 28, 18
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dance of Solidago alpestris*, which it is difficult to believe separate

from some of our Mt. Mansfield varieties of Virgaiirca.

On the trap dyke near the path up the cliffs about two-thirds the

way up, as Dr. Kennedy informed me afterwards, we could have col-

lected an abundance of that rare and minute moss Brachyodiis tricho-

des, but in our ignorance we passed it by. Nabalus Boottii and

Arenaria Grcenlandica^ were two old friends that were abundant on

the mountain in various places. The latter was abundantly infested

with the Ustilago violacea (Pers.) Winter, that is so common and so

destructive on Mt. Mansfield.

We reached the summit at 8:20 a. m. and after seeing the views

and giving an account of ourselves for publication in the Above the

Clouds (which by the way is printed by the aid of a linotype machine

of the latest make), we warmed ouj- chilled perspiration by the print-

ing press boiler and started out to explore Grand Gulf, a yawning

abyss between Mt. Washington and the remainder of the Presidential

Range. Here we hoped to collect Salix Jierbacea and were anxious

lest we might miss it. We need not have feared, the soil was one un-

broken mat of it for rods. It was, however, some trouble to get good

specimens on account of the ravages of a rust [Melainpsora arctica

Rostrup), and a small beetle that seemed to feed exclusively on the

foliage of this plant. Salix itva-m'si was also abundant but less so

than 5. herbacea. In the damp places beside the rivulets were large

quantities of Epilobiiim palustre, L. forma Labradorica, Haussk.

In the rivulets was Saxifraga rnnclaris*, looking as unlike our

alpine Saxifrages as possible with its thin, three-lobed leaves and

slender stems. Here was an abundance of Cardaviiiic bcllidifolia^,

also growing in wet places.

Other plants of interest collected here were Festuca ovina vivipara,

BryantJins taxifolms, Cassiope hypnoides, and Luzula arcuata growing
in company with L. spicata from which it differs but little, having

stalked, slightly arcuate spikes instead of sessile, drooping ones.

PolygotiuDi viviparuiii was another of our Mt. Mansfield friends dwell-

ing here.

As we failed to rnake the second ascent planned for the next day,

the mosses were collected with care in Grand Gulf only. Here near

the upper rim of the Gulf were collected Dicrannui fiillvelliini and D.

scJiisti (Gunn.) Lindb., both growing in crevices in the moist cliffs;

also Conostoimnn boreale with its peculiar bluish-green, angular stems

and Bartramia-like capsules. On the wet banks of the rivulets or

growing on stones in the water were Racovntrium fasciculare, Hylo-

comiuvi sqiiarrosinn, Gymnocybe turgida (Wahlen.) Lindb., Hypniiin

fluitans, var., H. dilatatuin^il^. (which has usually been incorrectly
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determined as H. molle), H. stramineum and a number of more com-

mon species. Large areas of Polytrichiun strictiun and Pogonatiivi

capillare were frequent all over the mountain. Tetraplodon bryoides

(Zoega) Lindb., grew on decaying organic matter about the stables

and on a large rock in front of them was a large mat of Racoinitriiini

hypnoides (L.) Lindb.

The writer had flattered himself that he could tell an hepatic

from a moss in the field, but he was completely disillusioned by Gym-
noniitriuvi concinnatuui with its closely appressed leaves and julaceous

branches, and had it not been for its deeply emarginate leaves he

would still be wondering what that rare moss from Grand Gulf might
be.

Although we had by no means made a complete collection of the

flora of Mt. Washington, not having visited Bigelow's Lawn, the

Crawford Trail, or the Alpine Garden, yet we began retracing our

steps at 4:00 p. M., with a feeling that for a single day's work we had

reason to congratulate ourselves.

After a long and weary descent, much longer and wearier than

the morning ascent, we reached Darby Field about 8:00 p. m
,
as tired

a pair of botanists as one often encounters, yet with an enduring
recollection of a pleasant and profitable day on Mt. Washington.

Note.—The plants which were in bloom August 16, are marked * unless the condition is

otherwise specified. The nomenclature of the flowering plants is that of Britton and Brown's
' Illustrated Flora" and of the mosses that of Lesquereux & James' Manual, except when au-

thorities are given.

That veteran collector, Mr. C. G. Pringle, gives the following advice to those about to make a

collecting trip to Mt. Washington :

" Wise is he, who desiring to botanize on the White Moun-

tains, selects the clear weather with north wind which succeeds a clearing storm, and fortunate

is he if he is able to do this. Be very cautious when travelling over the mountain in a fog."

The legends and folk-lore of the Christinas Rose {Helleborus niger

vars.), or "the rose that blooms in the snow," are many. Thus we
are told by the "old masters" in their black-lettered tomes that it

first bloomed in Eden, where it was called "the Rose of Affection."

When Adam and Eve were driven from the garden delectable, they

grieved at leaving all the exquisite blossoms of Paradise behind them,
and at the hardship of leaving the sunshine for a land covered with

frost and snow, and then it was that pitying angels obtained permis-
sion to give them one flower, "the Rose of Love," as a divine token

of forbearance and of grace. The peasants of Alsatiahave a tradition

still that the Christmas Rose—common in their woods and mountains
—first bloomed in the snow at the hour of the Nativity, and Grimm's

story connecting the rose with the Christ-child is well known.—F. W.

Burbridge in " The Garden."



SOME RARE VERMONT FERNS.

VERMONT
is a good field for the fern enthusiast, for we have a

number of rare ones and are still finding more. Woodsia gla-

bella^ the plant that started C. S. Pringle in his botanical

wanderings, and was found by him in a number of mountains

in northern Vermont, has also been discovered by F. A. Balch in

Queeche Gulf, in central eastern Vermont, at an altitude of not over

six hundred feet. This locality must be something similar to the Lit-

tle Falls, N. Y., situation, where it was first found by Dr. Vasey.
One of the rarest ferns in the east, Asplenhun trichoniancs mcisntn,

has been found in Norwich by Prof. H. G. Jessup. Dryopteris fra-

grans v;a.?> found by the writer in Underhill Notch in 1894; but the

greatest surprise he has had in the fern line was the discovery, in

company with G. H. Ross, in July, 1898, of this fern in Hubbardton,
in the Taconic range of mountains, at an elevation of not over 1200

feet. The Taconic range is the range in Vermont west of the Green

Mountains, the particular locality, in fact, in which southern and

western plants extend much farther north and east—just the last place
to expect Arctic or boreal plants.

In August last Ross brought in a Rutland specimen of Asplenium
ebcnoides. This fern has been found but once before, I believe, in

New England (in Connecticut), many years ago. In the Rutland lo-

cality^
—there was but one plant with the usual accompaniment of

Asplenium platyneuron and Camptosorus rhi::opJiyllus.

Last year was a particularly favorable year for rock ferns. The
writer found more of that extremely rare fern, Woodsia alpina, in

Smuggler's Notch, Mt. Mansfield, than he had ever seen before,

simply because it had a chance for growth in dry places, its best loca-

tion. In North Pownal he found Pellaa atropurpurca^ twenty inches

high, and lots of Asplenium Ruta-niuraria. These last two are quite
common in western Vermont, although local. In the rock-cut of the

Rutland railroad, in Mt. Holley, he saw this year quantities of Pellcca

Stelleri, four or five inches high.

Vermont has had one station for Woodwardia Virginica since Dr.

J. W. Robbins found it at Colchester Pond in 1829. This year it has

been found at a pond in Randolph, in eastern Vermont. Miss M.
Slosson and the writer have found stations for Dryopteris cristatax

inarginalis, and if we can find Dryopteris sinmlata we shall be about

satisfied. As it is, we have forty-seven species and varieties of ferns

in the State, as many as the other five New England states together.
To this might be added twelve more for Botrychium and Ophioglos-
sum.— W. W. Eggleston in Fern Bulletin for January.



EDITORIAL . . .

The poem "A March Ramble" printed in the last number was

reprinted at the request of a number of our subscribers.

We have just received volume twelve of Sargent's magnificent
Silvci of NortJi America, which completes the conifers. It was

supposed that this would be the last volume, but the publishers an-

nounce that another volume will be necessary in order to record the

additions, changes and new data obtained since the first volume was
issued. This last volume will be distributed by the publishers without

expense to the subscribers.

* *

The Washington Botanical Club was organized by a gathering of

botanists held at the residence of one of its members November ii,

1898. The limit of membership was fixed at twenty, and it was deter-

mined that the meetings should be, for the present at least, of a dis-

tinctly social and informal nature, with free scope for discussion

and the general interchange of ideas. At a subsequent meeting, held

December 14, the organization was perfected by the election of Pro-

fessor Edward L. Greene as President and Mr. Charles L. Pollard as

Secretary. The club is to hold monthly sessions, devoting itself chiefly

to systematic and ecological work, the field of physiology and vegeta-
ble pathology being covered by the already existing Botanical Seminar.

*

Is THE code of scientific morals under which modern botanists are

working, the same as that which guided the leaders of three-quarters
of a century ago ? From hints we occasionally hear, and from things
we now and then inadvertently see, it would appear that some inno-

vations have been made! In this connection we take the liberty of

quoting from Dr Torrey's introduction to his "Account of a collec-

tion of plants made during a journey to and from the Rocky Moun-
tains in the summer of 1820 by Edwin P. James." He says:

" Some
of the species discovered by Dr. James were found the year previous

by Mr. Nuttall. These I have omitted to describe, as it would be im-

proper to interfere with that gentleman's prior discoveries, especially

as he long since furnished me with almost a complete set of the spec-

imens collected in his last journey." In the modern mad race for new

species it apparently would not be possible to distribute a collection

until it was thoroughly described. Perhaps if more attention was

given to the study of life-histories of plants and less to searching for

new species, the real science of botany might progress faster.
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A Chicago paper of recent date contains an article, under the

caption of " Real Antique Oak "
recounting the discovery of a buried

forest under the streets of that city. It is described as of glacial ori-

gin and embraces walnut, willow, beech, etc
,
beside the oak. There

is nothing very remarkable about this, for such buried trunks or fossils

are known in many places, but the interesting point is the exactness

with which the conditions attending the entombment and the date at

which it took place, were given by the so-called '

geologist
' who fur-

nished the interview. Thus the date is fixed at just 7,000 ago, and it

further appears "that some frightful cyclone bent and laid low the

trees at first. The iron fibre is bent and twisted in nearly all of them

at one particular spot in the trunk." And again "this forest was the

first growth after the glacial period." Of course these statements are

perfectly absurd, but they are c[iiite in line with much newspaper
science. To be sensational, irrespective of the facts, seems the sole end

of such writing. When the public cease to be supplied with pseudo-

science of this type, if such time ever does come, civilization will have

made a distinct and positive advance.

NOTES f\m NEV5. .

Mrs. Antoinette Eno Wood has recently contributed $5,000 to the

endowment fund of the New York Botanical Garden. The total paid

subscriptions to this fund now aggregate 1270,950.

Crimiin finibriatuliun and its allies is the subject of an interesting

article in The Garden for February nth. It includes a list of the

species known to be in cultivation, with short descriptions of the

handsome flowers. There is a colored plate of C. fimbriatiihiin.

The report of Prof. Charles H. Peck, as botanist of the State of

New York, covering the year 1897, has just been received. Besides

giving a list of plants added to the State collection during the year,

it contains descriptions of a large number of new fleshy fungi, a group
in which the author is a well-known authority. It is accompanied by
an atlas containing nine beautifully colored quarto plates, on which

many of the fungi are depicted. Of especial interest to lovers of trees

is the description of a new Spruce {Picea brevifolid) from the Adiron-

dack Mountains. It is a small tree, scarcely more than twenty or

thirty feet high, and is closely allied to the Black Spruce {P. Mariana).
It has usually glaucous leaves only 2 to 5 lines long, cones 8 to 12 lines

long, and very small seeds about i line long with a wing 2 lines long.

It is illustrated by a colored plate.
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Mr. A. A. Crozier died of consumption January 28, 1899, at his

home in Michigan. Mr. Crozier was first assistant botanist in the

Department of Agriculture from 1877 to 1888.—J. N. Rose.

I found last July on Knight's Island, in the northern part of Lake

Champlain, Mr. Bicknell's recently recognized species, Scrophularia

aporella ; also the rare blackberry, Riibus argiitus, var Randii Bailey.
Both of these appear very distinct.—Er^ra Brainerd, Middlcbnry Col-

lege, Vt., Feb. 7, iSgg.

Last summer a workman brought me a branch of the so-called

Water Hyacinth {EicJiornia elavipes Solms), which has so rapidly mul-

tiplied in Florida and the Gulf States. He collected it in a pond near

Nazareth, Pa., where it is no doubt an escape from cultiire. Growing
in favor everywhere as a house-plant, it may yet spread and take pos-
session of our waters, unless the winters prove too cold. That re-

mains to be seen. Pontederia cordata L., of the same family thrives on

the Pocono plateau, 2,000 feet above the level of the sea, and the

Indian Lotus {Nelunibo Neliimbo (L.) Karst.), also from a much warmer

climate, has established itself near Bordentown, N. J.
— Thomas C.

Po7'ier, Easton, Pa., Feb. p, i8gg.

The Tertiary lake beds at Florissant, Colorado, are very rich in

fossil remains, since they have afforded fully 20,000 specimens of

insects and many thousand specimens of fossil plants. Professor W.
C. G. Kirchner, of Washington University, has recently published in

the "Transactions of the Academy of Sciences of St. Louis," a valu-

able contribution on the fossil flora of Florissant, in the shape of descrip-
tions of new species and a complete list of the plants thus far found at

that locality. This flora includes 213 species, the more important

genera being Myrica with 13 species, Quercus with 10, Fraxinus and

Ilex with 8, and Rhus with 12 species. Among the new things de-

scribed are two quite perfectly preserved flowers, which are very rarely

found fossil, except in the Baltic amber. Professor Kirchner has not

been able to satisfactorily determine these flowers. The first, which he

thinks hasafiinities with the Onagracea^, has a long calyx-tube, inflated

aboveand prolonged for 3.3*=™- beyond the ovary. The ovary is i . 3
^"^

long and 3
™™- broad at the middle. The petals, five in number, are

membranaceous, lanceolate and marked by a central nerve. The stigma
is cylindrical and the course of the style through the tube can be

traced nearly to the ovary. The other, which has some characters of

the Convolvulacese, has a funnel-form or campanulate corolla with a

five-sided border divided by slight clefts into five lobes. The sides of

the borders are about 2 °™-
long. The venation of the corolla has

been beautifully preserved.
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The Garden for February 4th contains an article on Fuchsias with

a colored plate of the striking F. corymbiflora and its variety alba.

While the Fuchsias may not hold as high a place among garden plants
as they formerly did, they are still worthy of a prominent place, espec-

ially certain of the late creations.

While collecting Pogonia opJiioglossoides in a loose sphagnous bog
in 1896 I was surprised to find that it spread by runners, much as the

strawberry, or more rarely, Ophioglossiim viilgatinn. Runners with

two sets were not uncommon. No work on botany available men-
tions this fact, and it would be of interest to learn if it is generally
known. I have known the plant all my life, but never where it grew
to such luxuriance, a fact which may account for my previous over-

sight
—AlvaJi A. Eaton

^ Seabrook, N. H.

The Prickly Pear {Opuntia vulgaris) grows in more or less abun-

dance in the sands of the New Jersey pine barrens, and its beautiful

yellow blossoms form one of the attractive summer sights of that in-

teresting region. The fruit is ripe in November. It is technically

known as a berry, but looks much more like a little reddish pear with

the end where the flower grew cut abruptly off. These pears are set

closely together in a row along the edge of the broad, flat stems, and

a plant so adorned reminds one somewhat of a rude Pan's-pipe flung
on the ground. The fruit, though very seedy, is pleasantly acid, and

if one is careful to see that no spines are clinging to it when he puts it

in his mouth, a handful of it will be found quite refreshing when he

is traveling in the candy solitudes where the plant flourishes.— C. F.

Saunders, Philadelphia.

The saponaceous legumes of the Chinese Honey-locust {Gleditschia

sinensis)
—a tree occasionally seen in cultivation in this country—are

extensively employed in China in the preparation of a poor sort of

soap, which is used for toilet purposes by multitudes of people in the

Flowery Kingdom, where a workman's wages of six or seven cents a

day puts an embargo on luxuries. Vice-Consul-General Williams,

Shanghai, in a recent report to the United States Department of

State, describes this primitive process of soap-making as follows:
" The pods with the beans in them are placed in layers in a wooden
frame and subjected to heavy pressure. The whole mass is then cut

up into fine shavings by a plane shoved over the exposed ends. These

shavings, which have the appearance of fine-cut tobacco, are gathered
in double handfuls and beaten with a heavy hammer on a smooth

stone until reduced to a putty-like mass. A little native perfumery
is sometimes mixed with it to make it more attractive."— C. F. Saun-

ders, Philadelphia.
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It is a well known fact that the sweet-nutted hickories and walnuts

have thick shells, and the bitternuts thin shells. One can draw but

one inference, that is, that it is an adaptation to provide against

squirrels, etc. May it not be that the shagbark of the hickory is to

be explained in the same way ?— VV. W. Rowlee.

Last autumn Mr. Frank E. Fenno found at Apalachin, N. Y., a

quantity of a most peculiar form of the Fringed Gentian. Some

specimens sent to me are barely three inches high, with four short

nodes to the stem, yet each bears a full formed flower, about one-

third the normal size, but like the normal flower in all other respects.— WillardN. ChUc, Nciv York City.

The difference in time of flowering of plants from the south and

those from northern Vermont, when transplanted into the nursery, is

often very striking. At first thought it might seem, perhaps, to some,
that the southern plants would be the first to bloom, but this is not

the case. Last year I had beds of Lilium PhiladclpJiiciun from Con-

necticut and from Vermont planted side by side the previous autumn,
those from the south having been set two or three weeks sooner than

the Vermont bulbs, yet the bulbs from Connecticut were about two
weeks behind the A^ermonters, and their seed capsules about as late

in proportion. It is much the same with Cypripediinu hirstitiim from

North Carolina and from Vermont, those from the south being fully

two weeks later. But this difference in time of bloom does not con-

tinue from year to year. Though they do not come together the

second season, the difference is not so marked, and by the third year
there is still less or perhaps no perceptible difference." I have grown
bulbs of Lilium Canadense from New Jersey which though much later

than native \^ermont bulbs the first season, were, after two seasons

growth here about as early as any. Some of the Mexican bulbs

are rather curious in their modes of growth here. Milla bijiora

and some of the Calochorti, like C. flavus and C. bonplandianus
are very slow to start here at first, and seldom—especially the

Milla—produce seed the first year; but after two or three seasons

in our climate they seem to adapt themselves to its con-

ditions and start weeks earlier than at first. Bulbs of Milla bifiora

will produce good seed here after two years of acclimation. This

adaptation to climatic conditions is perhaps more forcibly shown in

the Tigridia pavonia and its many varieties than in most Mexican

bulbs. Stock which I have imported from Europe which may have

had generations of culture in more northern climates started so early
as to seem like an entirely different plant from the collected bulbs re-

ceived direct from the wilds of Mexico.—F. H. Horsfo7'd, Charlotte, Vt.
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HISTORIC TREES OF NORTH AMERICA.

By W. IV. Roivlee.

I. THE WASHINGTON ELM.

BEYOND

doubt the most famous tree in America is the Washing-
ton Elm. It stands at the corner of Garden and Mason

streets nearly opposite the middle of the west side of the

Common in Old Cambridge. New Englanders have always
been proud of their elms, many of which have been connected with

stirring historical events, but none of them has connected with it so

much to arouse patriotic enthusiasm as the subject of our sketch.

It is said that before the Revolution audiences gathered under

this or a neighboring elm to listen to popular religious and patriotic

addresses. The crowning glory in the life of the old elm came, how-

ever, when under its branches, Washington took command of the Revo-

lutionary army. The army was encamped in the common, the spirit

of Bunker Hill burned in every heart, yet we read that Washington,
even at this time, found great trials with which to contend. It is

said he had a platform built among the branches of the tree, and no

doubt he there meditated upon the plans of campaign and the out-

come of the war. Just across the river Charles, scarce five miles

away, under another elm in Boston Common, the English soldiers

were encamped. We may suspect that the national banner was

brought forth to fire the enthusiasm of the patriot army. Tradition

says that the stars and stripes, which we all revere so much, were

first flung to the breeze near the Washington Elm.

Oliver Wendell Holmes, whose pen was always so apt in express-

ing true sentiment, says of the tree: "When I first rolled my infant

eyes toward the glare of the western sky as it looked through the

windows of my birthchamber, four green masses, each of them a

forest waving on a single stem, printed themselves on my retina

through my blinking eyelids. One was an old patriarch which fell, I
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think, in the great gale of 1815. I remembered its stump with a cer-

tain reverence. On the opposite side of the Common stood the Wash-

ington Elm, now senile, and soon to be the father and god-father of

innumerable canes, picture frames, and other relics. North of that

stood a fair, outspread tree which from its form I always called the
' coral fan

' and beyond that another, handsome but inconspicuous.
These trees entered into my young life as truly as the milk that made its

blood. Why should I not love their memory and linger over it ?"

The love for the old elms to which Holmes gives expression is

just as strong in the hearts of the people of Cambridge now as ever

and is not likely to wane. Time widens the influence and what may
at one time have been a local sentiment, has now become a national

one. No one who knows the history of the Washington Elm can look

upon it without feelings of deep love and reverence for the venerable

tree.

For many years the tree has shown the ravages of age. It was
towards the close of its vigorous life at the time of the Revolution.

No doubt it would have been gone long since had not great pains
been taken to repair any damage as far as possible and to brace with

supports its weakened trunk. There are now planted in the Common
near the old tree several direct descendants of it and when it falls, as

fall it must, others will take its place. The memory of the original
tree should be preserved, however, for it was "under this tree Wash-

ington took command of the American army, July 3, 1775." Probably
no tree has been more potent to arouse patriotic feelings in the hearts

of men.
Cornell University, March 30, 1899.

GEOGRAPHICAL RANGE OF ASCLEPIAS MEADII AND
HYPERICUM KALMIANUM.

By Fj-ank E. McDonald.

PROF.

GREENE, in his article, "Wisconsin Field Notes," in a

recent number of this journal, mentions the distribution

and scarcity of Asclepias Mcadii.

As to his being the only living botanist who has seen the

species in the field, I must take exception, as I have collected the

species in the neighborhood of Peoria, 111. It is certainly a rare

species, as I have only met with it perhaps a half a dozen times within

the last ten years, and only a few specimens were obtained each time.

It grows on open, dry prairie, where the soil is a warm, sandy loam.

In appearance and habit it simulates A. obtusifolia, but its distin-

guishing characters are very marked.
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I have a specimen in my herbarium collected some years since by
Elam Bartholomew at Rockport, Rooks county, Western Kansas.

This greatly extends the range of the species.

I was much interested in the range of Hypericum Kalviianuin, as

set forth in the February number by E. J. Hill. It is a surprising

fact tliat this species of northern range and almost confined to the

region of the Great Lakes, should have been discovered in a robust

form in an isolated station in the middle region of Tennessee.

That pioneer southern botanist, Dr. Gattinger, in his " Tennessee

Flora," lists it thus: "
//. Kalmiamiiii L., var. majns. Barrens at

Tullahoma. July. 5-6 feet high and of more robust habit than the

northern forms "

It would be interesting to know if there are any intermediate

stations between this and the Great Lakes.

Peoria, 111.

CARDUUS HlLLIl PERENNIAL.
By E. J. Hill.

IN

Britton and Brown's " Illustrated Flora" this thistle is doubtfully

given as biennial ("biennial (?) "). When it was described by
Mr. Canby I did not have decisive evidence of its duration, but

was reasonably sure that it was perennial from the nature of its

root. Since then all doubts have been removed, for plants have been

found early in spring with leaves starting from roots which had the

dead flower stem of the preceding year still attached and were form-

ing a growth for another season of bloom. In this duration of the

root and its peculiar form may be found the most distinctive charac-

teristic which separates it from C. odoratiis. These characters are

liable to be missed by collectors not over-careful and who might try

to pull up a specimen. This is quite impossible—at least I have never

succeeded and do not try any more. The root being enlarged below

and rather slender for an inch or two from the base of the stem, is

quite sure to break ofl: and leave but a remnant adhering to the stem.

I have blistered my hands when using a trowel to dig them out of stiff

clay soil into which they may descend a foot or more. It is somewhat
easier to get them in the sand. It is not uncommon to find plants
with two or more roots. They are sometimes fascicled, four being the

greatest number I have seen. Each of the roots has the characteristic

form, but they are apt to be more slender, the swollen hollow portion
less prominent. As all spring from the base of the stem, it shows that

the root is not branched as in the Pasture Thistle. They also have
the heavy sickening odor of the roots of the Canada Thistle, some-

thing more or less shared perhaps by all thistles.

Chicago, 111.



WHAT ARE THE HABITATS OF SCUTELLARIA PAR-

VULA OF MICHAUX?

By Byron D. Halsted.

(N

connection with the editorial note in the February issue concern-

ing the more careful record upon the herbarium label of the

localiiy of the specimen, it may be written that in a recent study
of the little Scutellaria parvnla Michaux, there was occasion to

compare the manuals of the United States upon the matter of habitat.

Gray's works generally state that the little skull-cap grows upon
"
sandy banks "

(Flora of North America and Manual),
"
sandy, moist

places" (School and Field Book). Wood's Botanist and Florist states

"fields;" Chapman's Flora of the Southern United States, "dry
ground;" and Britton and Brown's Illustrated Flora, "in moist,

sandy soil."

In New Jersey the species is not recorded in Britton's Catalogue
of Plants, but is found in considerable abundance in one place where
the writer has watched it with much interest for several years. It

grows upon an otherwise almost bare knoll that consists of a red shale

rock, the exposed surface of which has become disintegrated into a

soil that dried out very completely after every rain, and from the ex-

posure to the winds is blown away by the breezes, to some extent at

least, during any dry spell. Here the dwarf skull-cap flowers and
forms seeds when possibly less than three inches high, the minute
stems sometimes bearing only one or tv/o pairs of very small leaves.

Under ground, however, these same pygmy plants may have hori-

zontal shoots reaching several inches, possibly a foot in length, and

provided with numerous pear-shaped enlargements giving what Dr.

Gray calls " a long moniliform string of small tubers." These tubers

are more like bladders than ordinary tubers, and instead of containing
starch or other reserve materials, are spongy and seem well adapted
for storing water.

The special point of this note is to seek definite information as to

the native haunts of this plant. If it grows in " moist places," as two

leading manuals state, the writer is anxious to know the fact that he

may, if possible, get samples of the same for a study of the " tubers "

that may form where there might seem to be no great advantage in

conserving moisture in the comparatively large sponge-like swellings

upon the underground stems. vSpecimens will be taken from the bare

arid knoll above mentioned to a rich bottom land for further study.

Rutgers College.



LISTERA RENIFORMIS.

Bv C. F. Sounders.

COLLECTORS

of the higher forms of plant life do not, as a

rule, consider a rhododendron brake as worth expending
much time or patience upon. The dense shade cast by the

foliage of these great shrubs and their mass of roots give
them a practical monopoly of the earth in which they grow, and the

smaller sort of plants evidently came to the conclusion long ago that

they had better keep away. Nevertheless, in the shadow of such

thickets, one of our most interesting orchids may be found—Listera

rcniforiiiis. It takes keen eyesight, however, to detect the plant, for

though it attains a height sometimes of nearly a foot, there are but

two leaves on the stalk (and these are small), while the flowers are so

dingy in color as to be almost indistinguishable against the brown

carpet out of which the plant springs.

The species will not be found described in Gray's Manual—the

nearest thing to it there being L. convallarioidcs. From this L. reni-

formis was separated recently by Dr. John K. Small, who collected it

on the higher elevations of the Southern Alleghenies, and his descrip-
tion (originally published in the Torrey Club Bulletin for July, 1897,)

may be read in the appendix of Britton and Brown's New Illustrated

Flora. The range there given ior L. reniformis is Maryland, Virginia
and North Carolina, but it has been reported at least twice from the

Allegheny region of Pennsylvania. Having been so long confused

with another species, it is not unlikely that it will be reported from
other northern localities. ''Listera reniformis

"
to quote from Dr.

Small's description of the plant, "differs from its northern relative

{L. convallarioidcs) in its more slender habit, the reniform type of the

leaves, which are apiculate or short-acuminate at the apex and cordate

or sub-cordate at the base, and the [flower] lip, which is sharply cleft,

often nearly to the middle, by a V-shaped sinus. The leaf of Listera

convallarioidcs is oval and obtuse at both ends, while the lip is cut by
a U-shaped sinus."

The writer, in company with Stewardson Brown, of the Academy
of Natural Sciences, Philadelphia, collected L. reniformis in July,

1898, on Negro Mountain, Somerset County, Pennsylvania. The

flowers, it was noticed, exhaled a peculiar, unpleasant odor, not unlike

that of the common carrion flower {Smilax herbacea).*
Philadelphia, Pa.

* In the Bulletin ofthe Torrey Botanical Club for April, iSog, Karl M. Wie^and states that the
specific name reniformis had already been used by Don for an orchid of India, and proposes as
a substitute foi' Dr. Small's name the new name Z. Stnallii, in honor of the describer. Prof.
Wiegand refers to this species specimens from Asia and Japan; these differ from our plant
in having smaller flowers and the lips only one-third as long as the sepals.



A PLANT WITHOUT A NAME.

By Willard N. Cliite.

IN

these days of species-making it is no ordinary circumstance that

permits a plant whose habitat in this country is well known, and

which grows in abundance, to remain long unnamed, but just

this thing occurs in a plant of eastern North America.

The plant has been found in various places in the Eastern States.

At the station in the Upper Susquehanna valley, from which my
plants came, it grows plentifully in door-yards, along roadsides and

in waste places. There is no doubt as to its genus, for it is undoubt-

edly a Brassica, but its specific name is still a matter for speculation

by even our best botanists, and this, not because of involved synonomy,

for, so far as known, the plant has none.

Nevertheless the plant thrives well, sending up its simple stems a

foot or more high, surmounted by a raceme of medium-sized yellow

flowers. The leaves are ovate or obovate in outline, deeply cut- lobed

and the lobes variously and finely incised.

The trouble in giving this plant a specific name is this: It is

quite apparent from its place of growth that the plant is not a native,

and in all probability has been given a name in its own country. But

what that country is, is the question that perplexes the botanists. It

is not known in Europe, from whence the majority of our introduced

plants come, nor are there at present, so far as known, any dried spec-

imens of this plant from other countries in our herbariums. The

question of its origin is still an open one. It is the opinion of the

botanists who have examined it that the plant is a native of some

remote part of eastern Asia, but from what part, it remains for some

persevering botanist to discover. The plant could scarcely have been

introduced for the beauty of its flowers, and its occurrence in stations

as widely separated as Georgia and New York leave a wide field for

speculation regarding its origin.

The March number of the Bulletin of the Torrey Botanical Club

contains several articles that will be of use to the students of our flora,

Miss Anna Murray Vail's " Studies of the Leguminosse
" embrace a

revision of the genus Dolicholus, formerly known as Rhynchosia. Dr.

Charles Mohr describes aniimber of rare or new plants from Alabama,

among them a new plum {Prunus Alabamcnsis) that is twenty to

thirty feet in height. Professor Nelson has a large lot of new plants

from Wyoraing, and Mr. K, M. Wiegand several froni Washington
State.



THE MAKING OF AN HERBARIUM.

By Willard N. Cliite.

THIRD PAPER MOUNTING.

IN

no part of herbarium-making have greater improvements been

made than in the methods of mounting plants. It was once cus-

tomary to place them between folded sheets of paper as in Fig. 3,

but by such an arrangement the plants were easily damaged and

the labels lost or misplaced, making it impracticable for any herbarium

that is frequently consulted. Nowadays, in all herbariums worthy of

the name, the plants are mounted on single sheets of paper, to which

they are fastened by various means.

The mounting sheet should always be \\'^2 by i6>^ inches in size.

The beginner frequently cannot see the necessity for being so partic-

ular about this. For his benefit it may be pointed out that since this

size has been adopted by all representative herbariums, plants mounted

on paper of other sizes lose much of their value either for sale or

exchange, as they cannot readily be incorporated with

other collections. When the owner tires of such an

herbarium, no one else wants it, while if it consisted

of sheets of the standard size, any botanical institution

would be glad to preserve it. The mounting sheet

may vary in weight from heavy writing paper (unruled)

to thin card-board, according to individual taste. The

material most used is called ledger paper, from its use

in the manufacture of such books. The heaviest grade
of this is the one suitable for ordinary plants. Each

ream of 500 sheets 11}^ by i6>^ inches should weigh
about twenty pounds or more and cost about twenty cents a pound.

It is not advisable to use paper lighter than this, and for thick speci-

mens, such as the conifers, hickories, etc., light card-board should be

used. It is also well to look to the composition of the paper. A
paper made of wood-pulp will soon turn brown upon exposure to the

light, and is unfit for use. Care should also be taken to select a paper

with a firm, hard surface. The price given above is for the best

grades of linen rag stock.

Until very recently it was the practice to fasten the plants to the

sheets by strips of gummed paper. A better way has now been de-

vised, which consists in gluing them to the sheets. The advantages
of the new process are many. It is quicker, neater, holds the plants

more firmly, and is believed to preserve them from injury better than

any other method. The only objection to it worth considering is that

fk;
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when the plants are thus mounted they are mounted to stay, and can

never be taken from the sheets and their undersides examined. If

we had to deal with specimens made in the old way, with every leaf

and flower carefully pressed with the same side up, this objection
would have some weight, but as plants are now pressed there are

always leaves enough showing the undersides, and flowers enough to

show all parts, making it unnecessary to remove plants from the

sheets.

The first attempts at gluing plants were made with glue such as

cabinet-makers use. It was applied hot with a brush, and besides

being a tedious method, frequently wrinkled or discolored the mount-

ing paper. The kind now used is the prepared liquid glue, which is

quite satisfactory. It may be bought at any hardware store. In

mounting plants by the new method, all that one needs besides the

glue is a stock of driers, some collecting sheets and a sponge. After

the label has been pasted upon the sheet to be used in mounting, the

operation proceeds as follows: Having spread a little of the glue very

thinly on a piece of paste-board or old newspaper, two driers are laid

upon the table and on them the mounting sheet. The plant is laid

down in the glue and at once taken up and transferred to the mount-

ing sheet. It is then covered with a sheet of thin white paper, such

as a collecting sheet, two more driers are put upon it and it is finished.

The operation is repeated with other plants, which are piled up one

above another with driers between as in pressing plants. When about

six plants have been treated thus, the pile is put under about twenty

pounds pressure while another half-dozen are being mounted. After

this the thin sheets covering the first mounted specitnens are turned

over, to prevent any glue which may have got on the upper surface of

the plant from sticking them together. The pile may then be set

away under pressure for a day or two for the glue to dry.

A few minutes' practice will enable any one to satisfactorily mount

plants in this manner. Two hundred plants in seven hours is a fair

average. If the glue is too thick, it may be thinned with a little

vinegar. It is not intended that every part of the under surface shall

be covered with glue. On the contrary, if a plant is laid loosely on

the sheet, it will be seen that it touches it at comparatively few points.

If these are covered with glue, it will be sufficient. Heavy stems

should, of course, have the greatest amount of glue. If the plant

takes up too much glue when dipped into it, the excess may be taken

off by laying the plant with glued side down on a piece of newspaper.

Repeat this until enough has been removed. The sponge is kept wet,

near at hand, for taking glue from the operator's fingers and from the

upper surface of the plants,



THE MAKING OF AN HERBARIUM. ijj

The plants should be mounted with their heavy stems as nearly
as possible parallel with the long diameter of the mounting sheet.

Two different species should never be mounted on the same sheet, nor

two plants collected at different times, although several plants col-

lected at one time may be so mounted. In the case of small plants,
it is well to mount several specimens on a sheet. When two large

plants are mounted together it is advisable to mount one with the root

turned toward the top of the page, which makes the bundles of

mounted plants of equal thickness throughout. Avoid crowding spec-
imens into the center of the sheet. Heavy parts should be placed
near the margins, but no part should be nearer than half an inch.

Care should be taken when mounting to have the best side of each

plant up. Ferns should, of course, be mounted with the sporangia

showing, and bell-shaped flowers with the inside of some of the corollas

visible.

The practice of poisoning plants seems to be going out of favor,
and tight cases with close-fitting doors depended upon to keep the

plants from their insect foes. It is noteworthy that certain families

of plants, as the ferns, seem to have no charms for insects, while

others, as the composites, are apparently considered choice tid-bits.

If the plants are to be poisoned, this must be done before they are

mounted. The operation is a tedious one under any circumstances.

A pretty strong solution of corrosive sublimate is used, and the plants
are either dipped into it or it is sprayed upon them. They are then
laid between driers until the moisture has evaporated. The process
is said to frequently discolor the plants and the poison is most danger-
ous to handle, from which it seems probable that this method will

gradually be abandoned. With close cases it is possible to fumigate
the plants occasionally after they are mounted, with carbon bi-

sulphide, which effectually prevents insect depredations.
It may be remarked in passing that too many collectors are en-

gaged in making extensive herbariums in which each species is repre-
sented by a single sheet. It is far better to have fewer species and
more specimens. Until one has brought together many representa-
tives of one species from different parts of the country, he cannot
know how much to allow for variation in his own plant. Indeed, two
localities near to each other will often show forms that are quite dif-

ferent in appearance. To the private individual, studying the plants
about him, the herbarium stocked with material that will throw light

upon the problems he encounters is the best for his purpose. A wise

collector will shape his collections to this end.



MUSHROOMS AS FOOD.

By C. F. Langwortliy, Ph. D.

THERE
is a widespread idea that mushrooms and other edible

fungi are very nutritious foods. They are commonly said to

contain very large quantities of protein (nitrogenous material)

and to rank close to meat as sources of this important nutrient.

The term "
vegetable beefsteak

" has been applied to them, and other

equally extravagant statements are frequently met with. Numbers
of analyses of edible fungi have been reported by the experiment
stations in the United States European investigators have also de-

termined their composition and studied their digestibility by human

subjects and by inethods of artificial digestion
An extended study of the food value of edible fungi, including

their digestibility, has recently been published by Prof. Mendell of

the physiological laboratory of the Sheffield Scientific School of Yale

University.

Analysis does not show that edible fungi (rnushrooms) possess a

high food value, as will be seen by the following table, in which their

composition as ascertained by Prof. Mendell is compared with that of

several common articles of food:

Comparison of the composition of mushrooms and other foods.

Common mushroom {Aga-
ricus caiupestris)

Shaggy coprinus (Copri-
nus conuitus)

Inky coprinus (C atramen-
tarius)'-

Common morel (Morchella
esctilcnta)

Sulphury polyporus ( Poly-
poriis siilphiirens)

Oyster mushroom (Plcuro^
tus ostreatus)

Potatoes
Cabbage
Carrots . .

Wheat bread
Beefsteak (round)

Water.
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do not contain a high percentage of nitrogen, and a considerable por-
tion of the nitrogen present is in the form of nonalbuminoids.

The extravagant statements concerning the food value of mush-
rooms which are said to depend on analyses can doubtless be ex-

plained by the fact that the niitrients in the dry matter of mushrooms
were compared with the nutrients of other foods in a fresh condition.

A recent writer calls attention to the fact that some text-books con-

tain the statement that mushrooms average ^^ per cent, protein

matter, while bread only contains 8. This can only mean that the

dry matter of the mushroom contains t,^ per cent, of protein and
fresh bread 8 per cent. Such a comparison is manifestly unfair, since

when considered on the same basis, that is, in the ordinary condition

in which they are used for food, bread contains, in round numbers, 65

per cent, nutrients and mushrooms 10. Although so many statements

have been made in recent years concerning the high food value of

mushrooms, the fact has long been recognized that they do not possess
this high food value. A recent publication on the subject states that

Dr. Kitchener in his " Cook's Oracle," published in 1824, says that he

does not believe mushrooms are nutritious, while Pereira in his

"Treatise on Food and Diet," published in 1843, states that " Mush-
rooms are difficult of digestion and on certain constitutions act injuri-

ously. Invalids, dyspeptics, and those with delicate stomachs, will

act prudently in avoiding the use of this doubtful order of foods."

The value of a food is not determined alone by its composition.
The digestibility

—that is, the material which the body can retain and
utilize—is of even more importance. The experiments at the Shef-

field Scientific School showed that from 26 to 59 per cent, of the total

dry matter of the edible fungi tested was indigestible. The total

amount of digestible protein is about the same as in the potato. These
results were obtained by the methods of artificial digestion. They
agree in all essential points with those obtained by European investi-

gators. From them the following conclusions may be drawn :

When it is remembered that mushrooms contain 75 to 92 per cent,

of water, and that the total amount of protein present is compara-

tively small, it will be seen that they correspond with fresh vegetables.

Indeed, they are decidedly inferior to many vegetables. The expres-
sion "vegetable beefsteak" seems peculiarly inappropriate when ap-

plied in a strictly chemical sense. A person depending upon mush-
rooms to furnish the amount of protein necessary in a day's diet would
be compelled to consume about 8 pounds, if the morel, a fair average

species, were selected. The carbohydrate content of mushrooms is

relatively high, but there is no lack of carbohydrate foods in the
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ordinary diet, and, consequently, no great need for this constituent of

the mushrooms.

Although mushrooms and other edible fungi can not be considered

as highly nutritious foods, they are undoubtedly useful condiments or

food accessories. They add to the palatability of many food ma-

terials when cooked with them, and may be served in many appetizing

ways. Their use can undoubtedly be extended by skillful growing
and careful marketing. The principal edible fungus raised by market

gardeners is the common field agaric [Agaric its cainpestris)., and the

term " mushroom "
is generally understood to mean this variety.

Although the number of wild edible fungi is comparatively large,

there are many poisonous varieties and too great care cannot be exer-

cised in gathering fungi for food. Edible fungi are usually considered

most desirable when quite young. In this condition expert botanists

find some difficulty in distinguishing some of the poisonous from the

edible varieties. The popular directions for distinguishing edible

fungi which appear from time to time are not safe guides. Nor can

such tests as the blackening of a silver spoon be relied upon. The

poisonous and the more important edible fungi have been described

in a recent circular of the Division of Botany' of the United States

Department of Agriculture and in an earlier publication" of the De-

partment of Agriculture a number of native mushrooms were de-

scribed. The growing and marketing of mushrooms has also been

described in a recent bulletin of the Department* and a bibliography
of mushrooms has been issued by the Department Library.*

Office of Experiment Stations, U. S. Dept. of Agr.

•U. S. Dept. Agr., Division of Botany Circular 13. =U. S. Dept. Agr., Division of Micro-

scopy, Food Products, I. ^U. S. Dept. Agr., Farmers' Bui 53. *U. S. Dept. Agr., Library Bui. 20.

Dr. A. F. Woods, of the U. S. Department of Agriculture, has an

account in 6V/V;/<:t^ of April 7th of some interesting results he has re-

cently obtained relative to a so-called disease of the vine. It appears
that some years ago two French investigators, Viola and Sauvageau,
discovered what they supposed to be a new parasitic organism causing
much damage to the vine. Dr. Woods has conducted a similar inves-

tigation, and reaches the conclusion that their results are due entirely

. to the reagents employed in the study. That is, by using certain

staining fluids, the contents of vegetable cells maybe made to assume

at will the form described by the French authors as their new organism.
Dr. Woods was able to produce precisely similar results in Lilium,

Tobacco, Tomato, Rose, Hyacinth, and even in Spirogyra cells. The

complete report will soon be published by the Department of Agri-
culture.
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Dr. B. D. Halsted's report for last year of the botanical depart-

ment of the New Jersey Experiment Stations is just at hand. It

contains much valuable information regarding the study of plant dis-

eases and the general improvement of garden and farm products.

*
" The Poisonous Plants of New Jersey," by Dr. Halsted, is the

subject of Bulletin 135 of the New Jersey Experiment Stations. It

contains careful descriptions of all the species and illustrations of the

more important. It should do much toward decreasing the number of

cases of poisoning within the State.

* *
*

The size of White Oak and other trees in Pennsylvania is made
the subject of an interesting little note by Dr. J. T. Rothrock in the

April number of Forest Leaves. He mentions a number from six to

eight feet in diameter, and one that was twenty-seven feet in circum-

ference, or about nine feet in diameter. He also speaks of Sassafras

trees four feet in diameter. We would be very glad to publish notes

from such or the readers of The Plant World as may have noted

extraordinarily large examples of our trees As Dr. Rothrock says,

it is not necessary to go to the Sequoias of California for trees of nota-

ble size.

*

It may be recalled that in a former number of The Plant World
we directed attention to the development of school gardens, especially
in and about the city of Boston and in many foreign countries, notably
France and Russia. We then expressed the hope that the establish-

ment of such gardens might become general throughout this country.
The following extract from the March Forester shows that the subject
is engaging the attention of those whose authority inay carry it to a

successful issue: "Governor John Lind, the new chief executive of

Minnesota, expresses the opinion in his message to the Legislature
that public opinion in that State had been educated up to the point of

supporting a system of forest culture on a large scale. He made the

novel but meritorious suggestion that each country school district

should have a plot of ground connected with it in which the children

should be taught to plant and rear trees, and that horticulture and

forestry should be made regular studies in our normal schools." May
the day soon come when each school has its garden.
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The Asa Gray Bulletin for April contains a number of articles of

interest, among them one on the blights or powdery mildews by

Griffiths, a continuation of the studies in plant physiology by Dr.

Macdougal, and another on the sensitive stamens in the genus Opuntia,

by Dr. Tourney.
*

Dr. N. L. Britton, Director of the New York Botanical Garden,

recently presented a report relative to the progress of the Garden

before the Torrey Botanical Club. From this it appears that the

plants now cultivated number 2,110 species. The fruticetum now in-

cludes 195 species, and the arboretum 178 species, while the herbarium

already includes about 30,000 specimens. At the present rate of

progress the Museum building will be ready for occupation by mid-

summer. The first volume of the Memories of the Garden will com-

prise a " Flora of Montana."

NOTES A/^D NEWS. , .

Mr. C. G. Lloyd, of Cincinnati, continues his "
Mycological Notes "

by the issue of another eight-page pamphlet. It contains notes and

descriptions of the small Volvarias and the genus Pluteus as found

about Cincinnati.

From the recently issued report of the Lloyd Museum and Library
of Cincinnati, it appears that the botanical section contains 4,916 vol-

umes and about 2,000 pamphlets. It is doubtless very rich in works

relating to the fleshy fungi.

" Did you see that great fern?" said a graduate of one of our

colleges, where botany is in the regular course, to a friend in the

woods. "No! Where?" w^as the reply. They went back to see it,

and found a young sumach tree. ^/a7)ics A. Bates, South Royalston,

Mass.

Two American trees—the Paper or Canoe Birch {Betula papyrif-

era) and the Red or River Birch {B. uigra)
—are described in The

Garden iox yidixoh nth. Their more extensive planting in England
is urged, and illustrations of the growth of each in the collection of

birches at Kew are given. The same number of The Garden contains

an article on the Torch Lilies {KnipJiofia), with a colored plate of K.

Nelsoni. These so-called lilies often produce scapes from six to

eight feet in height, with spikes of orange, vermillion or scarlet flow-

ers two feet or more long. When planted in masses the effect is very

striking.



NOTES AND NEWS. 139

Dr. Ignatius Urban, of the Berlin Botanical Garden, has long

been known to be at work on a comprehensive flora of the West Indies.

The first part of his work has just been published, and is devoted to a

very complete bibliography of the subject. The descriptive portion

of the work is awaited with much interest in this country, especially

since we have territorial interests in the West Indies.

It appears from observations made by Mr. F. L. Stevens, of the

University of Chicago, and published in the February Botanical

Gazette, that snails and worms are active agents in the distribution of

the spores of certain deleterious fungi. Thus a grape-vine was ob-

served to have the Mildew {Uncimila necator) distributed along the

path they had followed in crawling over fresh leaves.

The Mistletoe has become so popular as a Christmas decoration in

England that it seems likely to be exterminated in certain places. It

was formerly permitted to grow^ in many apple-orchards, sometimes

seriously injuring the trees, but with the increased demand this has

all been removed. In some places steps are being taken to propagate

it, and young apple-trees can now be purchased on which the parasite

has become established.

Prof. C. S. Sargent has a long article on some new or little known

North American trees, all but one of them palms, in the February
Botanical Gazette In the volume of the Silva, published in 1896, the

genus Thrinax included two species, with allusion to two others known

only from fragments. Since that time Professor Sargent has made

several trips to the keys of southern Florida with the result of accu-

mulating sufficient material to determine the status of these little

known forms. As a result he has divided the genus Thrinax, which

now includes three species, one of which is here described as new,

and has proposed a new genus—Coccothrinax—which contains two

species. He also describes a magnificent new palm under the name of

Serenoa arborescens. It is thirty or forty feet in height, with one or

several stems only three or four inches in diameter. The leaves form

a crown at the summit of the stem, and are two feet wide and long,

and are on petioles about two feet in length. It grows on the mar-

gins of swamps near the Chockoloskee river in southwestern Florida.

The other tree is a new elm {Uliuits scrotina), with a trunk forty to

fifty feet in height and from two to three feet in diameter, which has

long been confused with the Cork Elm {U. racaiiosa). It is an autumn-

flowering species, and thus easily distinguished from all others. It is

found on the banks of the French Broad river near Dandridge, Tenn. ;

on limestone bluffs of the Cumberland river near Nashville, Tenn.
;

near Huntsville, Ala., and Rome, Ga.
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I have been interested in the rapid increase of the fungus

SpJiiprostile coccopJiila on the Oak Scale insect {Aspidiotiis obscurus) on

young water oaks planted as street trees. The trunks in many cases

now look red with the fungus even at a little distance. After several

unsuccessful attempts I now have it growing, though as yet rather

feebly, on the San Jose Scale [Aspidioiiis perniciosus) on some infested

apple trees.—F. S. Earle, AtiburJi, A /a., Feb. p, iSgg.

William M. Tisdale, in Lippincotfs Magazine for March, states

that while ginseng root, millions of dollars' worth of which are an-

nually exported from the United States to China, is extensively em-

ployed in the prescriptions of Chinese physicians, it is not because of

any specific action that the plant is supposed to induce, but because it

is believed to strengthen and reinforce the action of the other ingre-
dients of a compound of which it is a part. He adds that the finest

ginseng comes from Korea, the American roots being of an inferior

quality.
— C. F. Saunders

.^ PJiiladclphia, Pa.

In May, 1895, I recorded the ia.ci {Botanical Gazette, 20 : 229) that

the spore fruits of Marsilia qnadrifolia had so completely excluded 95

per cent, alcohol that both microspores and megaspores from them

germinated freely, although they had then remained in the alcohol

continuously for almost three years. It may be of interest to record

further that when, in April, 189S, the last of the material gathered in

the summer of 1892 was used up, no diminution in the vitality of the

spores was apparent. Vigorous normal prothallia were grown from

them in great numbers. The sporocarps had thus kept out alcohol

for almost six years. Many young sporophytes were planted on the

mud in a sheltered bay of Lake Mendota in the hope that some would

survive, but none have since been seen.—-diaries R. Barnes, The

University of Chicago.

The March number of ErytJiea contains a valuable article by
Prof. W. A. Setchell, containing directions for collecting and preserv-

ing marine algae. It should be in the hands of all who would make

satisfactory collections of these plants. The same number also con-

tains 'an article by George Hansen on the Lilies of the Sierra Nevada.

Four species are mentioned, as follows: Lilium pardalinum, with

stalks often six feet in height and clear orange flowers often washed

with deep brownish red, and spotted with deep maroon; L. Huniboltii,

with stalks four to eight feet high, bearing branches of from five to

twenty- five flowers of a reddish orange with purple spots; L. parviim,
an alpine species, with stems four feet or more in height and from

twenty to fifty orange flowers spotted inside; L. Washingtonianum,
called the Queen of the Lilies of the Sierras, has the stems five to seven

feet high, with two to seven pure white, very fragrant flowers.





PLANT WORLD—Vol. II. Plate VIII.

ALVIN WENTWORTH CHAPMAN



The Plant World
A MONTHLY JOURNAL OF POPULAR BOTANY.

Vol. u. JUNE, 1899. No. 9.

ALVIN WENTWORTH CHAPMAN.

By F. H. Knotvlton.

The venerable Dr. Chapman, long known
as the leading authority on the flora of the

southern United States, died at his home in

Apalachicola, Florida, April 6, 1899, a:nd his

remains were interred on the following day in

the old cemetery in that city. As a mark of

respect to their distinguished and much-loved

fellow-citizen, business was suspended through-
out the city, and all combined to do honor to

his memory.
" The passing of Dr. Chapman

is to this community like the fall of a mighty
oak which leaves the landscape desolate."

Alvin Wentworth Chapman was the youngest of five children,

and was born. in Southampton, Mass., September 23, 1809, the year
which gave to the world Gladstone, Darwin, Lincoln, Tennyson,

Holmes, and many other distinguished men whose works will be their

most lasting monument. Chapman graduated from Amherst College
in the class of 1830, receiving the degree of Bachelor of Arts. In

May of the following year he removed to Georgia, where, until 1834,

he engaged in teaching. In 1835 he went to Quincy, Florida, and

later to Marrianna, where he engaged in the practice of medicine,

having studied this profession, in intervals of teaching, in both Georgia
and North Carolina. He received the honorary degree of M. D. from
the Louisville Medical Institute in 1846, and the next year removed to

Apalachicola, which was thereafter his home.
Soon after he became a resident of Florida Dr. Chapman made the

acquaintance of Stephen Croom, a well-known botanist of those days,
and in the friendship which followed he became interested in the
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Southern flora, taking up the science at first as a pastime, but becom-

ing more and more interested, until later it became the best loved

and principal work of his life. As his interest in botany deepened,
his acquaintance among scientific men widened until ultimately it

embraced all the leading botanists, both at home and abroad, prom-
inent among whom was the late Dr. Asa Gray, whose friendship saved

from confiscation the plates of the first edition of his " Flora
"
during

the troublous times of the civil war. By the advice of Dr. Gray and

others he was induced to undertake the preparation of a work on

the Southern flora, and the first edition of his " Flora of the South-

ern States," a handsome volume of 621 pages, was published in May
i860. This became at once the leading authority, and in December,

1882, the additions and corrections were incorporated, in the form of

a supplement of some 70 pages, in a second edition. In 1896 Dr.

Chapman published the third edition of his "
Flora," which was neces-

sitated by the numerous additions and corrections in nomenclature,
made imperative by the advancing science. The last edition was en-

tirely rewritten and in many ways improved. This " Flora
"
will long

remain as a monument to his memory and intimate knowledge of

Southern plants.

Dr. Chapman's first and most complete herbarium became, some

years ago, the property of Columbia University in New York. A later

collection, together with most of his library and the original manu-

script of his "
Flora," is owned at Biltmore, the Vanderbilt estate.

In 1836 Dr. Chapman married Mrs. Mary Hancock, of Newbern,
N. C, a highly educated and accomplished lady. She died many
years ago, and, as they had no children, Dr. Chapman was the last of

his name and family in this country, although two granddaughters of

his wife survive him.

"In person Dr. Chapman was of commanding presence and mag-
nificent physique, with the old-time courtliness of manner and differ-

ential courtesy which constitute so charming a personality ;
and at the

same time his sound judgment, high sense of honor, firmness and

decision of character, with great kindliness of heart, impressed every
one with whom he came in contact." He was always busy and always

interested, yet found time to read much, and regularly read Greek,

Latin, German and French, having taken up the study of German
after he was seventy years of age. The only faculty which failed him

was his hearing. Although in his ninetieth year, his step was firm

and assured, and within a week of his death he walked between two

and three miles to secure the blossoms of a rare ash tree. His death

was occasioned by heart trouble, and occurred within an hour after

the fatal attack.
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Many of the facts and some of the language in the above account
are taken from a notice of Dr. Chapman written by one of his inti-

mate friends, Mrs. Clark Kimball, and published in the local paper.
The portraits of Dr. Chapman accompanying this article are by the kind-

ness of his granddaughter, Miss Wood. The small one on page 141
was taken in 1869, while the frontispiece was taken in January, 1896.

THE FERNS OF HEMLOCK BLUFF.

By William Palmer.

BELOW
Washington the Potomac river flows for 100 miles

through a tidal estuary of the Coastal Plain region of the Atlan-

tic slope. Here the river is wide and crooked, and its banks
are either bold Eocene or Miocene bluffs, where the waters

are incessantly destroying their bases, or marshes and swamps fringe
the historic stream for long stretches. For some 60 miles above

Washington, the stream, now narrow and swift, has cut its way
through the numerous geological divisions of the Piedmont plateau,
tidal level being reached at the Little Falls, three miles above Wash-

ington. The country through which this latter portion of the river

flows is quite hilly and is cut by numerous "runs" which enter the

main stream at right angles to its course. Along the northern bank
of the river the summits of the hills are usually at some distance from
the river shore, the intervening country presenting gradual slopes
toward the river and being dotted with farms and fields. The Chesa-

peake and Ohio canal parallels the river on this side at about twenty
feet above its level, and a fine driveway, the Conduit Road, winds at

a much higher level between the city and the Great Falls, sixteen

miles west of Washington.
The southern bank is quite different, being an almost continuous

succession of rocky bluffs which present precipitous and often well

wooded steep slopes close to the river side, and usually with their

summits fading into the general level of the plateau. The swiftly

flowing stream has cut numerous channels in some places and has left

many of these hills and bluffs as long, narrow, high and rocky islands,

with often a fringe of alluvial mud about their bases or joining one or

more together. The most eastern of these is well known to botanists

as High Island. Around these Virginia bluffs the action of the river

and the elements have left many rocky cliffs and numerous, often

enormous, fragments of rock have fallen from above, and in many
places dot the surface of the water and fringe the bluffs with almost

impassable barriers. Between the bluffs the land slopes inward,
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forming narrow and sometimes long bottoms, which are often eroded

and gullied by the overflowing waters when man has interfered with

the forest growth. The Potomac is continually infringing on this

Virginia shore, hence the rocks and bluffs; while the opposite Mary-
land side is but lightly swept.

This rugged character of the southern bank and the absence of

good roads has permitted the perpetuation of the natural conditions,

though some of the larger trees have succumbed to the axe, and the

gold hunter has invaded its retreats. Above the freshet line the

slopes are thickly strewn with broken rocks, the talus of ancient cliffs

which have partially disappeared. These rocks are thickly covered

with mould and mosses, and often covered with flowering plants, rare

or otherwise unusual about Washington. These characteristics indi-

cate that little change has occurred since the white man first began
to influence the topography of the country, 300 years ago. A mile or

more back of the bluffs the country is rolling and quite thickly studded

with farms and woods.

The northern exposure of these bluffs and their arboreal vegeta-

tion, the numerous side streams and deep, often rocky gorges, and

the cool, deep waters of the Potomac, permit here the survival in

large numbers of species of the more boreal animals and plants which

cannot elsewhere, about Washington, find a congenial habitat of as

large extent. This narrow strip of boreal territory is really an exten-

sion of the flora and fauna of the Alleghany mountains, its existence
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being rendered possible by the effects of slope exposure. It ends

now on the Virginia side just above Washington, but crops out in

special situations farther down the river, and for a few species in

even more eastern stations.

As might be expected^from this, fern life is abundant on and
about these rocky bluffs and in these cool, moist and densely shaded

retreats. For several species only a few localities are known, but the

majority occur in abundance and often in magnificent luxuriance.

The best of these bluffs that the writer has visited, and one of

the most inaccessable, and from a fern point of view the most inter-

esting, is situated about eleven miles from Washington and west of

the mouth of Scott Run. The bluff is densely wooded, the most

striking and abundant species being the Hemlock [Tsiiga Canadensis),
little seedlings a few inches high, to stately trees 60 or 70 feet in

height and 1 8 to 24 inches in diameter, occurring wherever the rocks

form much of the surface of the ground. The size of these trees is

evidently limited by this rocky character of the ground, for all of the

largest are dead, while often the rocks are excessively broken up by
the power of their roots. Even in summer these trees give a strong
mountainous tinge to the landscape, and which is greatly intensified

in winter. The mouth of Scott Run is a minature canyon with a

beautiful waterfall and rocky pool near where it joins the river, and
with its rocky banks and bowlder strewn bed fringed with the grace-
ful foliage of the hemlock and banks of ferns. The bluff is three

quarters of a mile long and its highest point is over 200 feet above

the river and about double this distance from its shore. Its western

half is broken by numerous rocky cliffs and ledges, down many of

which trickles considerable moisture which supports a most luxuriant

growth of ferns and other moisture-loving plant life. Much of the

eastern half is less rocky and more sloping, and its lower portion

along high water line is occupied by sandy mud left by the high
waters and ice, which is often driven well in among the trees. In the

summer these sandy banks are bordered on the river side by the

rocky and bushy margin of the river bed. Twenty-three species of

ferns were here noticed on the afternoon of August i, 1897, many of

them in abundance.

The tops of many of the rocks are covered with the crowded

fronds of Polypodinvi -oulgarc, and with them, but usually in the

larger crevices and about the lower rocky slopes, occur Dryopteris

inarginalc, often of most stately growth. On the highest portions of

the bluffs above the rocks Pteris aqnilina is common among the trees

and especially on the southern slopes, and Dryopteris Noveboracensis

is not uncommon in moister situations. Adiantnm pedatuni is found
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almost everywhere, but principally along the lower portions. In

several marshy and bushy tracts on the lower southern portions of

the bluff occurs Dryopteris Thelyptcris, while close by a few plants of

Osmunda regalis were found, its relatives, O. Claytoniana and O. cin-

namoniea^ being fairly abundant in the rrioist and bushy gorges among
the rocks. Here and there on the dryer and more exposed portions

of the cliffs Asplcnhnn platyneuron is rare, while common on the east-

ern slope where exposed to more sunlight, and Woodsia obtiisn is

found in similar situations. Almost everywhere that most abundant

of ferns, Dryopteris acrostichoides, is to be found, but in the moister

and richer rocky gorges its large, dark green fronds reach their most

perfect development. On the wettest ledges the delicate fronds of a

bed of Asplenium acrostichoidcs grace a most luxuriant surrounding,

while close at hand the more graceful Dicksonia {^Dcnnstczdtia puiicti-

lobuld), hangs in abundance. Asploiinvi Filix-fcvmina is not common

anywhere and but few plants of BotrycJiium Virginiamiin were

noticed. In crevices about the lower portions of the cliffs a few

walking-ferns {Camptosoriis rJiizopJiyllus), occur, while near them, but

usually in the moister crevices the beautiful little tufts of Asplenium
tricJiomanes were numerous. Here and there in ravines a few plants

of Dryopteris spinulosa intermedia reared their graceful fronds, while

Phegopteris hexagonoptera were numerous about the run that borders

the western end of the bluff. While examining a number of plants of

Asplenium angustifoliuni growing in the sand at the freshet line on

the eastern end of the bluff, numerous fronds of the tall Onoclea

StrutJiiopteris were noticed for the second time in the vicinity, a single

plant having been found three weeks earlier by another collector on

an island almost directly opposite. Further down along the edge of

the water line, and generally among the rocks and bushes, were

numerous plants of Onoclea sensibilis.

The possibilities of the fern life of Hemlock. Bluff are probably
not exhausted by the above list of twenty-three species, and it might
be well to mention others which I have found in the vicinity. On

August 29, 1885, I found in the crevices of a rocky bluff, several

miles further up the river, a number of tufts of Asplenium montanum,
our smallest fern, and which have since been exterminated by the in-

roads of the polypody. On a recent visit, however, a few plants were

found on another portion of the bluff and steps taken to allow of their

increase. In a ravine not far away, in August, 1878, a large clump
of Dryopteris Boottii was found, and later Mr. H. W. Henshaw found

several plants on Pimmitt Run nearer Washington. Several miles

below Scott Run, in a ravine, Dryopteris Goldieana occurs in some

abundance and Cystopteris fragilis sparingly in suitable places. At
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the Virginia end of the dam above the Great Falls Cheilanthcs lanosa

is abundant, while Dryopteris cristata and Dryopteris spinidosa occur

sparingly in rich woodland bottoms. Pelh-ea atropurpiirea has been

found at the Great Falls and Mr. Topping found it two years ago on

Plummer's Island. Elsewhere about Washington it grows on wells

and culverts. Several late visits have resulted in the discovery of

many more plants of Onoclea Striithiopteris scattered along several

miles of the bases of these bluffs, sometimes in the sandy mud but

more often on the low, rocky shelves, near the high water line.

BotrycJiiinn dissectiiui and B. obliqiium are not uncommon in low places

along these bluffs, but so far they have not been noticed on Hemlock

Bluff. Below Harper's Ferry I have found Cystopteris bulbifcra,

which no doubt will some day be found nearer Washington.
On the afternoon of March 26, 1899, a party of us had landed

some two miles below Scott Run and had examined the cliffs and

shore line for some distance toward that stream. Many dead fronds

of Onoclea Striithiopteris were noticed, and also quite a number of

Camptosorus and the more common species. While examining the

face of the high, well-shaded portion of a cliff, I was surprised to dis-

cover in a narrow rift of the rock but a few feet in front of me, two

plants of Aspleniiun pinnatifidiim which had heretofore never been

found in this vicinity. This most unexpected find stimulated the

efforts of the party to such an extent that about ten minutes later Mr.

W. R. Maxon, while scaling the more exposed portion of the cliff,

discovered other plants, and a few minutes later every member of

the party found as many plants as were desired and left many others.

The specimens just found were large and deeply colored, owing to

their shady, moist situation, while the others had paler and smaller

fronds. The fronds of the former have short stipes while those of

the latter, owing to the deepness of the cracks in which they were

growing, have long stipes and shorter fronds.

Though many cliffs have been examined no other plants of this

fern have been found. The cause of its presence on this particular
cliff is undoubtedly due to the presence of sufficient root moisture to

counteract the drying powers of the wind. The crevices are long,
narrow and vertical, thus differing from the generally horizontal

fractures common on the other cliffs. Most of the plants were deep
in the recesses of the narrow cracks where their roots especially were
well protected. This slope exposure is sufficient to account not only
for the presence of this fern, but of many others on these bluffs.

Cutting off the trees would result in their utter extermination. Of
the thirty-eight species of ferns now known from the vicinity of

Washington, but four are not known to occur about these bluffs, the

two Woodwardias, Ophioglossiivi vtilgatiiin, and Lygodiiim palmatinn.



THE MAKING OF AN HERBARIUM

By Willard N. Cliitc.

FOURTH PAPER LABELS, ETC.

THE
process of gluing the plants to the sheets finishes the work

of mounting, unless the plants have particularly heavy parts,

in which event these are sufficiently strengthened by being
fastened to the sheet with strips of gummed linen. This linen

comes in sheets containing about four square feet and costs twelve

cents a sheet. For use it is first cut into strips Yz inch, ^ inch, i inch

and \'%. inches wide. These strips are then cut at right angles to the

first, cut into strips from ^ to ^ inch wide, which will give strips

of four different lengths and a choice of widths from broad to narrow.

These strips, although much narrower than the worker with gummed
paper is accustomed to use, will be found to be much stronger. For

this reason a smaller number can be used, and their size renders them

quite inconspicuous. In the case of large stems, a single strip at

either end will suffice to hold them firmly. It will not be necessary to

strap leaves, flowers or delicate parts; the glue alone will hold them.

In the majority of specimens, a single strap at the base of the stem is

enough. Every bend in the stem should have a strap. When the

straps are placed at the ends of stems, they should never be more than

^ inch from the end. The clean, neat appearance of plants mounted
in this way and the absence of the broad bands of disfiguring paper
recommend the method to all who see the work.

Next in importance to good specimens—perhaps I should say of

equal importance—is the right kind of a label. I have seen thousands

of specimens thrown into the fire for want of proper data. The plants
were apparently named correctly, but none of the labels showed where

they were collected, and they were therefore worthless. The young
collector should thoroughly understand that it makes no difference

zvlio collected the plant nor what its name is, if the other data are

present. It is perhaps because so many of us think we have finished

with a plant when we have learned its name, that the beginner inva-

riably attaches so much importance to the Latin or Greek words ap-

plied to it. In reality, if we lose the name, it is easily found again
from the plant itself, even if the scientist has mixed up the names in

the meantime
;
but once the locality is lost, all is lost. But why attach

so much importance to locality ? Because a plant as a mere repre-
sentative of the species is not worth much. Let it be known, how-

ever, in what latitude it was found, in what soil it grew and whether

in sun or shade, and we can see by comparison with plants from other
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localities just how much all these things have affected it. Botany is

not the study of scientific names, although many seem to think so
;

it

is the study of the plants themselves. We are decidedly handicapped
in such study if we do not know the conditions under which our spec-

imens grew.
After the locality the fact of most importance is the date. Spec-

imens are not valueless without it, but it should be added if possible.

It is customary, also, to add the collector's name
;
in fact this is very

desirable when the other data have been secured. Labels are seldom

too circumstantial. They are usually lacking in such details as soil,

altitude and surroundings, facts which should never be omitted if it

can be avoided.

NO I.

The style of label plays an important part in the appearance of

the mounted specimen. The practice of embellishing labels with

fancy borders and choice selections of display type has happily gone
out. The present style is in the line of plain, neat slips, which tell

what they are meant to tell in the shortest, clearest way. Some blank

labels, taken from forms in actual use, will best illustrate this. No.

PLANTS OF NEW YORK AND VICINITY.

Collected by Willard N. Clute.

Hab.

189

NO. 2.
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Herbarium of the Yonkers Academy.

No.

CATSKILL MOUNTAINS, NEAR HUNTER, NEW YORK.

Collected by P. A. Brown. July 30-Aug. 1, 1898.

NO. 3.

I is what might be called a general utility label. It may be used for

all plants received without the sender's own label, for plants collected

by one's self, for sending out with duplicates, etc. It is the one label

which all should own. The label here shown and the style of type
used is exactly like the original. No. 2 is a special label for certain

purposes. Any one who collects extensively in one place will find a

similar label very useful. In this sufficient room is given under hab-

itat for data regarding soil, etc. When one visits a certain region for

collecting sets of its plants, a label similar to No. 3 may be used, or

No. 2 may be modified for the purpose. In the latter case the num-
ber given to each plant should also appear on the label as in No. 3.

If the collecting falls within a period of a few weeks, the date may
also be printed. Nos. 2 and 3 are the size of the originals and printed
from the only styles of type that can be recommended for this work.

No. 4 is another special label whose purpose appears from its face.

Herbarium of the Pittsburg Institute.

JAPANESE FERNS.

purchased 1899.

Loc.

Coll. H. E. Clark

NO, 4.
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Many collectors prefer labels like Nos. i and 2 with only the

headlines printed. This is a matter of individual preference, but the

tendency seems to be toward the styles here given. Labels should be

printed on white or cream-colored paper that is sufficiently sized to

take the ink for the rest of the label without blurring. It is well to

avoid thick paper, as it is more difficult to paste smoothly to the sheets.

Labels should always be fastened to the lower right-hand corner of

the sheet, and for this purpose paste is better than mucilage. Some
collectors give their labels a sort of individuality by printing some
character on it before the regular label is printed. Thus the label with

the plants collected in Yucatan by Dr. Millspaugh bears a green Y
across which the usual label is printed. If this under-tint is not too

strong, such labels are of value in enabling one to distinguish at a

glance, when consulting an herbarium, whether the specimen is one
for which he is searching or not.

SUBTERRANEAN GROWTHS.

By E. J. Hill.

IN

collecting and examining plants some of their important and most

interesting lessons may be missed by not attending with sufficient

care to their subterranean growth. This is a matter compara-
tively easy with most of the annuals and many perennials, but

some of the latter have such an extensive or complicated system be-

neath the surface that it becomes laborious and time-consuming to

trace it. But these hidden parts frequently reveal unexpected and
valuable information about their habits -vyhich pays for all the pains
taken in uncovering them. Some examples will make this plain.

Wishing to learn more of the subterranean character of the Bristly

Sarsaparilla {Aralia hispida), work was begun with what seemed from
its size to be the original stem, though three others were found in fruit

belonging to the same system. This stem was S'^™- high; the largest
of the remaining fruiting stems was 6. s'i™- high; the other two 5"^™-

each. Smaller stems were present, as well as buds and shoots which
had not reached the light. They were joined by a system of roots

running 5-1 o^m. beneath the surface in the sand. I call them roots,

for they seem to answer to such with adventitious buds better than
to rootstocks, as nodes were not apparent and the frequent rootlets

issued from them irregularly, not being confined to the proximity of

shoots and buds. Taking the cardinal points as a guide for orienting
and mentally reconstructing this system, one root ran westerly 20^^™-

with three stems, one in fruit; another went east 15.5*^™-; another
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south 14'i'"-, with one fruiting stem; another northwest 13dm. with two

stems, one in fruit
;
the fifth took the same general direction as the

last and was 17'^in. long, bearing one small stem. Some of the roots

were branched, the branches varying in length and size. The main
stem was 15™™- in diameter at the base, its root lo™™- where it began
to branch. The main branches, which started from this point or close

by, were slender, averaging 1-4™'^- in diameter, the thickest parts

being 7*^™-

The underground stem of the Scouring Rush {Eqiiisetuvt hyernale)

frequently runs a long distance in the sand. One was traced last

summer 25^™-, but the end was not quite reached in either direction

from the principal stem, as it breaks easily on account of its system
of joints, and it is difficult to recover the lost part when small. It

ran about a decimeter beneath the surface, but was a little wavy, ap-

proaching the surface more nearly in some places than in others. It

was 3-5™°^- in diameter and sent up stems at varying intervals. It is

easy to detect the course of the rootstock from this row of stems. It

is black, slightly enlarged at the joints, which have a sheath from the

base of which the roots spring. It is fluted like the aerial stem and

well provided with tubercles, but not so regularly arranged as on the

green stem, the hollows as well as the ridges being covered about the

same.

There n^ay also be more of Gentiana piiberiila below than above

ground. A plant growing in the sand was dug up at the time of

flowering in September. The stem was 2.5^™- high; it had two roots

starting from the base like the prongs of a fork. They descended

into the soil obliquely, one for 6.5'^™-, the other S'^"'- The vertical dis-

tance from the end of the latter to the surface of the ground was

Chicago, 111.

On the 14th inst., that being the first real warm day this spring,

I observed on the campus of Purdue University a peculiar popping of

the pine cones. This popping began about 9 a. m. and continued on

into the night. It was so distinct that it could be heard easily at a

distance of fifty or sixty feet. Being curious it observe it more close-

ly, I climbed one of the trees and found that the popping was evi-

dently due to a loss of moisture and a consequent contraction, which

resulted in the gradual opening of the cones. This is certainly a very
clever ecological device, for the seeds are thus kept in shelter during
the winter, and when spring comes, and all nature is favorable to ger-

mination, the seeds are released from their coverings and find a com-

fortable lodging in the soil.—Claude Riddle, Purdue University, La-

fayette, Ind.



. . . EDITORIAL
We have just received information of the cutting down of two

giant trees, the motive for which called for the use of more vigorous

language than might be deemed proper in these pages. They are as

follows: The largest Sycamore found by Mr. Robert Ridgway in

Wabash county, Indiana, and described by him in his paper on the

"Trees of the Wabash Valley,
"
consisted of a clump, springing from

a common base. This base was 57 feet in circumference and about 17

feet in diameter, while the largest trunk measured 30 feet in circum-

ference at the base. This magnificent specimen became noted, and

was visited by many people, some of whom came from long distances

to see it. The owner, however, was incensed because it attracted too

much attention, and had it cut down to prevent people from coming
to look at it! The other case happened in North Carolina. Some

gentlemen in riding through the State saw the stump of a recently cut

tree that had been of tmusual size. They speculated as to why it had

been necessary to destroy such a splendid monument, and questioned
a near-by resident. "Oh! I cut that down," he said, "because I jest

naturally got tired seein' it standin'."

The twelfth annual announcement of the botanical courses of the

Marine Biological Laboratory, Woods HoU, Mass., has just been re-

ceived. The sessions will extend from July 5th to August i6th, and

will include courses in morphology, physiology, cryptogams, cytology
for advanced students, and especially a course of lectures on the

Algse, with opportunities to study a great variety of types. These

courses will be conducted by well-known specialists in the various

lines, and will tmdoubtedly afford abundant opportunity for careful

work. Information regarding the school may be obtained from Dr.

Bradley M. Davis, of the University of Chicago.

*

Mr. J. N. Rose left Washington on May 2d for a several months'

trip to Mexico. His headquarters will be the City of Mexico, and he

is going especially to investigate the mescal and pulque industries of

Mexico. We have little positive information as to what Agave fur-

nishes the mescal, and our information regarding the pulque plants is

somewhat conflicting. He will also do more or less general collecting,

especially of plants from type localities. Among the places he ex-

pects to visit are El Paso, for the purpose of collecting Ecliinocactus

Parryi^ Chihuahua City, Zacatecas, Cuernavaca, Jalapa, where it is

hoped to re-collect many of Parry's, Palmer's, Pringle's, Thomas Coul-

ter's and Humboldt's species from their original stations.
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T/ie Fern Bulletin for April contains a number of interesting
articles and notes, among them "Wyoming Pteridophytes," by Elias

Nelson;
" The Field Horsetail," by C. F. Saunders;

" A new species

of Selaginella," by A. A. Eaton; "Tubers of Nephrolipis," by J.

Birkenhead, and an "Extension of Range for Aspleninni viride."

Mr. J. S. Diller records, in Science for May 5th, the finding of

several large pieces of natural charcoal near the base of Mt. St.

Helens in Oregon. This charcoal, which appears to have been made
from wood of the Douglass Spruce {Pscudotsuga inucronata), was

formed by volcanic action at the time the mountain was being built

up. This would seem to prove beyond a question that volcanic activ-

ity has only recently ceased on this portion of the Pacific coast.

I want to urge all collectors of mosses to use more care in giving

complete habitat data on their labels. Prof. Macoun, of the Cana-

dian Geological Survey, gives us a good example. To illustrate, I

will say that I have found Lcersia contorta (Wolf) Lindb., and Myviella

Careyana SulL, on pretty nearly every limestone outcrop that I have

visited, and in no case on other kinds of soil. But from the labels of

other collectors I cannot tell whether this is always so or not.—A. J.

Grout.

This spring, I have seen a peculiar freak in the skunk cabbage,
which consisted of one spathe within the other, the second being

opposite the first, in such a way as to completely shut the flower head

in. It is interesting to note, in digging this plant up, that several

flowers are produced on the same plant, and spring from the axils of

the outer sheathing bracts. The thick scape makes no impression

upon the bract which subtends it, but leaves a deep groove in the

back of the next inner one. The gradation from bracts to leaves is

very complete in this plant.
— Willard N. Cliite, New York.

The Colorado Legislature, just adjourned, has passed a lawmaking
the Rocky Mountain Blue Columbine [Aqiiilegia ccerulea James), the

State flower. Arbor Day, 1891, the above flower was adopted as

the State flower by a vote of the school children. On Arbor Day,

1892, the Colorado Blue Spruce {Picea Parryana {P. piingejis) Sudw.)
was selected by the school children as the State tree. The Legisla-

ture passed stringent laws to prevent the spread and growth of the

Russian Thistle {Salsola tragus). It has already obtained a strong

foot-hold in the state. It occurs to me that a query box would be a

valuable and interesting feature for your paper.
—E. Bethel^ Denver

^

Colorado.
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Last October, while collecting ferns on some dry cliffs along the

Susquehanna river, I found several plants of CheirantJms cheiran-

thoides, in flower and fruit, which varied from i^ to 2 inches in height.

To me they were interesting as showing the effect of the dry place in

which they grew. To the teacher such variations from the normal are

of the greatest value in showing the effect of change of climate.—
William C. Barbour, Sayre Borough Schools, Sayrc, Pa.

For three years we have been especially well pleased with our

effort to supply large classes in beginning botany with specimens of

fleshy and stone fruits, flower buds, etc., preserved in pint jars by the

use of formalin. This enables us in plant morphology to work

on a chapter on fruits or stamens or other subjects with m.uch greater

satisfaction than to rely entirely on fresh materials. An hour and a

half a day daily for the term occupied in labratory work will accom-

plish a good deal.— W. J. Beal.

In the March number of The Plant World Mr. Willard N. Clute

states that he collected HypocJiceris radiata L. in the eastern part of

Long Island. It seems this plant is making itself at home on Long
Island, at least in some localities. Last summer I found it in the

southwestern part of Long Island, at Millburn, on a grassy border

between fields and roads. In the same locality I collected several

other strangers. Leontodon hastile L., Melachris soncJioidcs Nutt., Ber-

teroa incona (L.) DC, and Grindelia squarrosa (Pursh) Dunal.

I may also mention that I found on old ballast places in Philadel-

phia three new additions to the flora of Pennsylvania, Polygonum
Bellardi AH., Plantago arenaria W. & K., and. Matricaria juatrica-

rioides (Less.) Porter.—AlbrccJit Jahn, Philadelphia, Pa.

Among the recollections of rude experiments with plants in my
boyhood, is one concerning the fruit of Zanthoxyluni Americanuni,

upon which occasion I obtained two distinct kinds of oil from it. I

crushed a few handfuls of the fruit and put the mass into a small im-

provised still, and thus separated from the seed pods an exceedingly

pungent, volatile oil, having, as is well known, a flavor closely like

that of oil of lemon. When the water had cooled in which the crushed

fruit had been boiled, there was a fixed oil upon its surface which had

plainly come from the cotyledons. Wrapping some seeds, freed from

the seed pods, in a bit of cheesecloth and subjecting it to strong pres-

sure, I obtained a small quantity of what was really a vegetable fat,

or an oil loaded with palmitin. It was whitish in color and perfectly

bland to the taste. I have never repeated the experiment, except to

verify the presence of the fat, and do not know that any one else has

done so, but that juvenile investigation still strikes me as an interest-
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ing one botanically. It is easily to be repeated, and I have no doubt

the fruit of Z. Carolbiiamiui would yield the same result as that of

he other species.
— C. A. White, SviitJisonian Insfitjition.

. . . BOOK REVIEWS . .

Bulletin of the New York Botanical Garden. Vol. i, No. 4.

Issued April 13, 1899.

This issue of the Garden series is of more than ordinary interest,

as it contains, in addition to the annual report of the Director-in-chief,

a list of the wild and cultivated plants in Bronx Park, and several

botanical contributions by Dr. Small and others, in which numerous
new species are described. It appears that the herbaceous collection

now contains 2,110 species and varieties in established condition, a

truly remarkable record in view of the short period since horticultural

operations commenced. The museum and laboratory building is ex-

pected to be ready for occupancy by midsummer, and in anticipation

of this event the working force of the Garden is being rapidly organized.
Of the botanical contributions the most important is Dr. Rydberg's

revision of the cespitose willows of Arctic America and the Rocky
Mountains. The author rather naively introduces his paper with an

explanation of the reasons which have led him to undertake the work,
one of these being that he considers it may prove serviceable to Prof.

Rowlee, who is engaged in monographing Salix for the "
Systematic

Botany of North America." Dr. Rydberg's experience in the West

undoubtedly gives weight to his conclusions, and we fear that he is

unduly modest in treating his careful monograph merely as a stepping
stone to be used by another specialist. One bad practice is to be ob-

served in several subdivisions of the specific keys; it is that of includ-

ing statements not properly antithetical. Thus we find in the key to

the Reticulatse: "Lower portion of filaments very hairy; leaves

strongly reticulate
" matched with " filaments almost glabrous; leaves

less strongly reticulate; bracts cuneate oblong, yellow, almost

glabrous." The first phrase would have been amply sufficient; for
"
strongly reticulate

" and " less strongly reticulate
" make but a faint

impression on the reader, while the statement concerning the bracts

in the second division has its antithesis is only in the subheadings of

the first.

The remainder of the contributions consist of miscellaneous new

species by Dr. Small, new Southern grasses by Mr. Nash, and a new
Mexican Sedum by Dr. Britton. Several excellent photographs of

characteristic scenes in the Garden are appended to the bulletin.

—C. L. P.
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HISTORIC TREES OF NORTH AMERICA.

By VV. IV. Rozvlee.

II. THE LIBERTY TREE OF ANNAPOLIS, MD.

THE
Washington Elm is more widely known than any historic

tree in America, but it must share with the Liberty Tree of

Annapolis the honor of playing a part in rocking the cradle of

Liberty. The Liberty Tree is a tulip-tree {Liriodcndron

Tnlipfcra), sometimes also called tulip-poplar.

Tradition says that the people of Annapolis met in the troublous

days before the Revolution to consult together and listen to Samuel

Chase in his arraignment of King George. At that time its spread of

branches was far beyond anything known of it by this generation. It

is also a tradition that Washington and Lafayette banqueted in its

shade. They certainly were at different times in Annapolis and were

entertained at St. John's College, upon whose campus the tree stands.

The tree now is quite hollow in the base and is large enough to

accommodate a table of reasonable size with four or five people
about it.

Thorough the kindness of President Thomas Fell, of St. John's

College, the writer is able to quote from a history of Annapolis, the

following reference to the Liberty Tree :

"The earliest traditions handed down to us of the imperial

poplar tree that adorns the College campus, is that it served as the

canopy under which the colonists and Indians made a treaty of peace.

As history records only one document of this kind signed here, this

treaty must have been the one agreed between the colonists and the

sturdy Susquehannocks in 1652.
" The next public use of it, we find in Eddies' Letters, was when

the inhabitants assembled under it to determine whether or not per-
sons who have not joined the Association of Patriots should be driven
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out of the colony. In 1825 Gen. Lafayette was entertained under it,

and after that there were frequent mentions in the Maryland Gazette

of Fourth of July celebrations taking place under its ample shade.

About 1840 several youths were playing under this tree with that

very dangerous but frequent adjunct of juvenile sport
—gunpowder

They had about two pounds of it. They placed it in the hollow of

the tree where it was ignited and exploded, setting fire to the grand
old tree. The citizens of Annapolis repaired in force for its rescue,

the firemen bringing out the city fire engine and deluging the tree

with water. The boys' escapade was no doubt greatly denounced,

but the juveniles had done better than their denunciators thought or

the juveniles intended. The tree had fallen into a state of decay

that threatened its life. The next year it put forth its branches with

its youth renewed. The explosion had destroyed the worms that

were gnawing away its vitals.

" How long this monarch of a primeval forest has existed, none

can tell. An octogenarian tells me he remembers it in 181 2. It

seemed as large then as now. If in 1652 it was of such imposing

growth that it was selected as the scene of so important an event as

the making of a treaty of peace by the whites with their savage foes,

may we not infer it lived before Columbus discovered America. On
the thirtieth of July, 1886, it was, two feet from the ground, twenty-

nine feet in circumference and stood about 150 feet high. One-third

of the trunk is gone and is now boarded up. The body of the tree

is a mere shell—a marvel how its life can be maintained and thousands

of tulips bloom on its branches in their season."

THE SCIENCE OF PLANT ECOLOGY.

By TJios. LI. Kearney, Jr.

NO
branch of botany is being more industriously cultivated to-day

than is ecology, which treats of the adaptations of the or-

ganism to its environment. This term, which is still not

altogether familiar to many students of plants, was coined by
the zoologist Haeckel, and is now widely used in biological literature.

It embraces a great deal of that part of zoology and botany which

was formerly covered by the word "biology
"

in its narrower sense.

In the study of vegetable ecology every branch of botany must

be drawn upon. The physiologist, the anatomist, the morphologist,

the embryologist, the cytologist, the systematist, each contributes his

share towards the solution of ecological problems. Ecology requires

the most careful of study in the field—indeed it is field work,/ar^.r-
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celience, yet, if one would go far in the line of investigation, he must

also be at home in the laboratory and the herbarium.

But perhaps the mention of some of the specific branches of

botanical study which are now considered to be within the province of

the ecologist will make the term clearer than any mere generalizations

can do. The physical environment of a plant, the conditions of tem-

perature, moisture, light, texture and chemical composition of the

soil, occasions in it many modifications, gross and minute. These are

sometimes simple and obvious, but often complex and obscure. To
detect and properly explain such correlation of structure to life con-

ditions is an essential task of ecological botany. But besides its ad-

justment to physical surroundings the plant comes into contact with,

and must adapt itself to the habits of innumerable other vegetable

and animal organisms. In other words, it has also a biological en-

vironment, which, because of its greater complexity, induces much
more profound mutations of structure. Here we are concerned, for

example, with the countless wonderful adaptations to fertilization by
the aid of insects and birds

;
the often striking arrangement looking

to the dissemination of seeds by the agency of animals; the means

whereby the plants seek to protect themselves against marauders, of

which perhaps the most wonderful is the providing of a home for war-

like ants which serve the plant as a vigilant police ;
the insect-feeding

habit of certain forms, which usually inhabit a nitrogen-poor soil,

and the adjustment of the parasite to its host.

One of the most fruitful applications of ecological methods has

given birth to a new branch of plant-geography, which turns aside

from the study of the distribution of taxonomic forms as interpreted

by their geological history, and seeks to understand the distribution

of biological form with regard to climate and to soil. To the ecologi-

cal plant geographer it is of comparatively little interest that the

family Saraceniaccce occurs only in the Western hemisphere and the

NepcntJiaccce exclusively in the Eastern
;
or that certain genera and

species occur only in eastern North America and in eastern Asia.

But he is vitally concerned with the fact that the Atlantic slope in

North America is naturally a wooded region and that the country be-

tween the Mississippi and the Rockies has a climate suited to grassy

prairies but not to extensive forests. Likewise with the striking

similarity in habit and adaptations to environment of the vegetation
on the coast of New Jersey and on the sand hills of Nebraska. The
remarkable predominance of evergreen trees and large shrubs in the

western Mediterranean region, in southern California, and in parts of

South Africa and of Australia awakens his keen interest. He find his

belief that like conditions of environment always induce adaptations
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in the organism confirmed when he reads that certain Javan species
which are most abundant, as epiphytes on the tallest trees of the

rain-forests, where they are exposed to strong light and to compara-

tively dry air, recur under conditions which are topographicfilly very
different but phsiologically very similar— i. c. growing terrestrially

on the sand strand and about sulphur springs in the mountains. A
remarkable activity in this line of investigation is being manifested

to-day, especially in the Germanic and Scandinavian countries of

Europe, where the literature of the subject is fast becoming volumin-

ous; but also this country, which offers to the student of ecology a

field hardly to be surpassed in richness and variety.

Not the least important of the functions of ecological plant geo-

graphy is the description and illustration of the plant-covering of

each region, as distinguished from the systematic classification of its

flora. That is to say, the making of word pictures of vegetation,
such as we expect from the intelligent explorer of a little known

country, but with the detail and scientific accuracy which the practiced
botanist should be able to bring to the work. Of the plant-covering
of North America as it actually occurs in forest and meadow, on

beach and cliff, in marsh and stream, we have few satisfactory pic-

tures. It should be the task of each student of a local flora, no

matter how well known he may fancy his particular region to be, to

present such a picture. It will never be a fruitless task, for in no

other way can he obtain a true idea of the actual associations of the

plants among themselves, of their relationships to their physical and

organic surroundings, of their habits and mode of life, in short, of

their manner of "house-keeping."*
In conclusion, I would urge upon teachers the immense value of

this kind of botanical work in awakening in the minds of students a

real and vivid interest in the plant world about them, an interest

which herborizing and laboratory work alone can rarely induce.

Ecology seeks to answer two questions,
"
Why?" and " How?"—ques-

tions that are always in the mouth of the young student of science,

but are sometimes lost sight of by older ones.

Ecology (pikos, a house, logos, science.— is, literally, the science of house-keeping).

The usual habitat of the Wild Columbine, Aqtiilegia Canadensis^

is well known to be rich, rocky woods. Mr. D. LeRoy Topping, of

Washington, states that he has found it growing abundantly in

Central New York in a low, moist meadow. Can our readers supply
additional notes on this'interesting question of plant habitat ?

—Charles

L, Pollard.



PLANT JUICES AND THEIR COMMERCIAL VALUES.

By Mrs. Caroline A . Crccvey.

EVERY
time we place cut flowers in a vase partly filled with

water we show our faith, if not our knowledge. So long- as

water runs through the stems and branches, replacing evapora-
tion from the leaves so long our plant will hold its freshness.

When from degeneracy of the cell walls, the supply to the cut stems

becomes less than the amount given off, our flower decays. Growing
plants take up water principally from the soil by means of their more
or less intricate system of roots and rootlets; also from the air through

open cells in the leaves. The crude sap ascends and descends, making
a circulation similar to that of blood in animals. In the higher plants,
cells for conducting water are especially differentiated, being usually

long and narrow in shape. Even in mosses and other cellular plants,
the water-carrying cells are long and duct-like. The cell walls are

permeable, and water passes easily through them, seldom, at least in

the daytime, remaining in a state of suspense. What causes water to

ascend, contrary to the laws of gravitation, has not been wholly ex-

plained. There are many theories. Capillary attraction accounts in

part for this phenomenon, but not for all of it. Boehm says it is due
to "phenomenon of filtration, caused by differences of pressure in

contiguous cells." Since there is not time to discuss this subject, let

us say in unscientific language : "Water rises in a plant partly by
capillary attraction, partly as water is raised in a pump, by a sort of

suction. The constant evaporation from the stomata of the leaves

sends a call through the succession of cells, down to the roots for more
to fill the tiny vacuums." By absorption of water through the leaves

alone, moist atmospheres will keep a plant fresh for a long time, even
in a dry soil. Fleshy plants like the cacti, which evaporate almost no

water, are especially fitted for life in arid, desert regions.
It would be interesting to recall some experiments which have

been made in order to test the amount of pressure exercised by
ascending sap. This varies under different conditions and at different

hours of the day and night. For example, it has been demonstrated
that at 6 a. m., April 21st, the suction in a tree was sufficient to

raise a column of water 25.95 feet, while two hours later, after the

sun had fully risen, the pressure sustained a column of water forty-
four feet in height. The Passion flower contains a very large quan-
tity of water. Passiflora actina, growing in the Kew Gardens, when
cut, yielded a gallon of pure water in one minute. Musset reports
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85 drops of liquid falling in one minute from a tip of a leaf of Colo-

cassia esculenta. From the young leaves of certain aroids, water is

sometimes thrown in a fine jet to the distance of a few inches. In

these cases, the liquid escapes through rifts. Nectar-glands do not

facilitate the escape of water; they are formations to attract insects.

It is easy to understand why the sap flows freely in early spring.

In cold weather, the woody tissues of a plant are filled with starch or

other solid matter laid up during the previous season. Mild weather

induces chemical changes. More water is absorbed, the solid parts

are liquidized; they expand, trying to occupy greater space, press

against the cell walls, burst them and find an outlet through any in-

cision or crack. The farmer knows this, and prunes his vines in

February, or before they begin to bleed too freely. The boisterous

month of March is the one of all others in which this change goes on

The trees and vines are already awakened from their winter's nap;

buds are swelling, some trees are flowering, the sap is running. The

yearly miracle of the resurrection of the plant world is about to take

place.

Cell-sap is the fluid contained in the vacuoles, or spaces in cells

unoccupied by protoplasm, principally water in which are dissolved

salts gathered from outside sources, and starchy or sugary substances

manufactured by the plants themselves. When cells do not touch

each other on every side, intercellular spaces are created. These may
occur in spots {lacunce), or long-drawn out canals, and are also re-

ceptacles for various secretions, assisting to conduct the sap. Such

intercellular spaces are the resin passages of pine trees, forming con-

tinuous systems throughout the trees. The contents of cells, speak-

ing generally, are, besides chlorophyll, starch, lichenin (such as the

starch of Iceland moss), dextrin, a soluble, gummy substance, made

from starch by the action of heat, and minute drops of oil, usually

associated with albuminoids. The sap wood of deciduous trees is

pale in color, and is found in the newest or outermost rings. It is

called alburnum. In these the woody cells are thickened but per-

vious. The dry heart wood is the duramen, in which the thickened

cells are solid and impervious. By means of stomata in leaves of

dicotyledons, the surplus water finds a natural outlet
; (through chinks

or rifts in monocotyledons).
In many plants the juice is thick and milky, called latex. As

children, we were familiar with the milky juice of dandelions and

milk-weeds and the brown stains it left on our hands. Plants of this

sort are the Papaveracese, Asclepiadaceas, Campanulaceae, Convol-

vulacese, Apocynacese and Euphorbiaceae. The walls of latex cells

are soft, thin, easily compressed, so that if the stem be cut, the
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milky jnice flows towards the incision. The lily family possesses long-

latex cells; magnolia, round. Madder and rhubarb have pigment cells

containing coloring matter, and some species of Acer have milk-sacs.

Latex consists of white granules suspended in a watery fluid. As

they are more or less numerous, the fluid is thicker or thinner. Some-

times it is yellowish, as in Clulidoniuui viajiis. In EiipJiorbea phos-

phorea it is luminous.

Balsam, gum, mucilage, or resin and mucilage mixed, when found

in plant juices, often cause the cell-walls to break down, so that the

cell spaces are also filled. Mucilage cells are always abnormally

large, and distended.

Sugar is found abundantly in plant-sap, when pure, crystallized

and soluble, in the forms of grape sugar and cane sugar. The latter

occurs in sugar cane, sugar maple, beets, carrots, etc. Grape sugar
is found in such fruits as grapes, gooseberries, currants. Sugar forms

from 10 to 30"' of the juice of grapes; \2% of figs; 9 to lo;/ of sweet

cherries; 7 to \o''' of apples and pears; 2 to 5^ of plums; less than 2'fc of

peaches; 16 to 18' of sugar cane; 10 to 14" of sugar beets; 10 to w} of

sorghum ;
8"' of sugar maple .sap. Of this last product, belonging ex-

clusively to our own continent, a single tree of the Acer saccharinum

yields from two to four pounds of maple sugar annually, for forty

years, without being seriously injured. America produces about

30,000,000 pounds of maple sugar every year; Canada about half as

much. The tree does not thrive below latitude 38°.

Beet-root sugar has been known more than one hundred years.

On January nth, 1799, Franz Karl Achard, director of the Royal
Prussian Academy of Science, submitted samples of this new article

to his sovereign, Frederick William III, who ordered that money be

supplied to Achard for continued experiments. Sugar then was a

rare luxury, purchasable by the rich only. To-day, 4.500,000 tons of

beet-root sugar are produced in Europe alone, along with 3,000,000

tons of cane sugar. Achard died poor, having refused a bribe of

200,000 thalers from the cane sugar people, who wanted him to pub-
lish a statement that he had made a mistake, and that beet-root would

not produce sugar. Cane sugar is boiled, crystalized, refined and cast

in moulds. The uncrystallized part becomes treaacle or molasses.

The beet-root sugar industry has been taken up with great success m
some of our states, especially Michigan.

Certain acids are found in plant juices, as oxalic in almost all.

Fresh leaves of the sugar beet have 4:.' of acid. Tartaric acid occurs

free and combined with potassium in the juice of grapes and other

fruits. Malic acid imparts a sour taste to apples and kindred fruits.
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Citric acid makes lemons and currants sour. Lime juice from Citrus

Ihnelta is a useful medicine for the prevention of scurvy, and is used

for this purpose in the British navy. In Montserrat, there are 600

acres bearing 120,000 of these trees. Only the fruit that falls to the

ground is used, it being collected every morning. The acid is found

in the pulp. From the rind, as from oranges and lemons, an oil is

extracted.

Fats or oils are found in many plants in cells, or glands, or special
canals like the vittae, oil canals of fruits of Umbellifera;. They are

free, or mixed with stearin, palmatin, olein and albuminoids, and are

products of assimilation. 'Fluid oils are fixed or volatile, the fixed

being characterized as non-drying and drying. The non-drying are

charged with olein, and leave a grease spot on paper or cloth. Drying
oils contain linolein. At ordinary temperature, they are fluid. The
most viscid is castor oil, two hundred times as thick as water. Olive,

linseed and flaxseed oils are from ten to twenty times as thick.

Etherial oils make the fragrance of oranges, mints, bergamonts,

mustard, myrrh, sassafras, wintergreen, etc., found in special glands.
The dotted appearance of the leaves of such plants as the St. John's-
wort and myrtle, is due to the presence of numerous cavities or cells,

containing essential oils. They dissolve in waterwith difficulty, but

readily in alcohol, ether and the fatty oils. They leave no permanent

grease spot on paper.
Gums are amorphous substances, which, when they do not dis-

solve in water, form thick, viscous masses in it. Pure gum is soluble

in water, insoluble in 60?; alcohol or ether. Pectose, a neutral, in-

soluble body, found in some fleshy roots, as carrots and beets, also in

some under-ripe fruits, as in the juice of apples, pears and quinces,
when combined with sugar, makes our fruit jellies. Housewives

know that fruit picked late in the season, too ripe, will not make jelly.

Resins are mixtures of gums with volatile oils. They are fluid

balsams.

Balsams are intermediate between volatile oils and pure resins.

The alkaloids found in some of our plants, form virulent vegetable

poisons, and are useful in small quantities in pharmacy. Morphia is

an example. They will sometimes kill the plant from which they are

derived. Morphia kills the poppy.
Ferments are found in plant juices. The papaw tree is full of

milky juice, and on account of the ferment which it contains, old and

tough meat is made tender by wrapping it a few hours in the leaves

of that tree.

By far the greater number of plants, whose juice is of value, grow
in the tropics. Great heat induces greater activity of the plant forces
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and more sap. The jungles, the forests, immense areas of alluvial

soil in the regions of the Orinoco and Amazon, the West Indies,

tropical Asia and Africa, are rank with vegetation. Great families,

like the Spurge, known to us by small and comparatively insignificant

plants.

[
To be Continued. ]

PECULIARITIES OF PURSLANE.

By Byron D. Halsted.

THERE
are some things that are peculiar concerning Portidaca

oleracea L.
, commonly known as purslane or in contempt by the

gardeners as "pusley."
In the first place its appearance is striking, and were it not

so common, would attract much attention. Growing prostrate upon
the soil, it forms a carpet of succulent herbage with its brittle stems

and plump, ovate, spatulate leaves.

A second point of special interest is its fondness for the sun.

Shade acts almost as poison to this obese herb. In my experiments
with half-shade made by using lath and shutting off one-half of the
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sun, it was noted that under the lath the purslane failed to grow, ex-

cept at a very feeble pace, while alongside in the full blaze of the

sun, it was rampant.
The purslane flower is inconspicuous, but of a bright yellow as it

holds itself to the morning sun and closes long before the day is

finished. Looked at closely, these blossoms are found to have their

stamens sensitive, and when some tiny insect comes for the pollen,

the filaments will bend toward the center and bring the anthers close

to the pistil.

The purslane dies with the coming of the autumn frosts and be-

neath the blackened network of herbage there falls a crop of seed

that in the ratio of multiplication would startle a Matthus. A single

seed produces a plant that, if not crowded by its neighbors or over-

turned in its growth by the hoe, will thrive and ripen a million off-

spring as an inheritance of evil to the negligent gardener.
It is surprising how rapidly form these minute black seeds, shaped

somewhat like some sea shells and rougher than most of them. Only
a single week is needed from the time of pollination to the maturing
of the green oval pod with its contents of a hundred shining seeds.

To the collector the purslane is a wonder, as it defies the desic-

cating effects of weights and dryness, and even grows after it has

been placed in press, and is a veritable "live -forever" without the

name.

The Portulaca is remarkable for the lack of a long list of fungi ;

in fact there is but one usually met with and that is the white mould

Cysyopus Porttdacc^ (DC), which is frequently a destructive enemy.
In connection with this parasite there is one fact of special in-

terest, namely, the tendency of the Cystopustized stems to grow up-

right. A plant may have all of its five or six main branches flat upon
the ground except one, which with its smaller stem and dwarfed,

crumpled leaves, may rise bolt upright from the prostrate branch to

the height of several inches. It would seem as if there was a design
in this, for these stems are more apt to be hit by any passing object
and the spores thereby distributed. A microscopic examination of

the stems shows that the diseased stems have a larger percentage of

starch than in the healthy ones. In the latter it is quite closely con-

fined to the sheath of cells just outside of the wood, but in the in-

fested stems it is widespread through the soft cellular tissue.

Rutgers College, January, 1899.

It is estimated that oat smut alone destroys each year in the

United States over $18,000,000 worth of grain.
— Woods, in Year Book

of Dept. Agr. for i8g8.



COLD VERSUS WARM WATER FOR PLANTS.

IT

is the generally accepted opinion of florists and gardeners that

watering plants with very cold water is detrimental to growth,
but no one has undertaken to state definitely how cold the water

may be without producing this result. It is the common opinion,

however, that water applied to greenhouse plants should not be much
colder than the air immediately about them. In order to ascertain

the facts in the case more definitely the Wisconsin Experiment Sta-

tion instituted a series of tests. The plants were grown under glass,

except as otherwise noted.

Twelve cuttings of Coleus, as nearly alike in size and vigor as

could be obtained, were divided into four lots and planted in sand.

They were watered with water at 35°, 50°, 65°, and 86° F. In twelve

days all were rooted equally well. They were potted off and the

watering continued. There was no noticeable difference in growth
and vigor between the various lots until sixty days after the cuttings
were taken, when the 86° lot was slightly the highest. This ad-

vantage was only temporary, however, for in a few days the 50° and

65° lots slightly exceeded it in height. Ninety days after the cuttings
were taken the 35° lot was plainly checked, but the other three were

practically equal. This test was repeated with water at 32°, 40°, 70°,

and 100° In this case it was difficult to discover any influence due to

the temperature of the water used.

Transplanted tomato plants were divided into four lots and

watered with water at 35°, 50°, 65°, and 86°. The 65° lot made the

best growth throughout the test, which lasted for thirty days. The

35° lot made the slowest growth, but was in no other respect inferior

to the others. This test was repeated with water at 32°, 60°, and 90°.

After sixty days the 32° lot was slightly the best. The plants were

the tallest, ripened earliest, and the plants and fruit weighed the

most. This trial was repeated with plants from seed saved from the

fruits of the first crop. Plants from the 32° lot were watered with

water at 32°, those from the 60° lot were watered with water at 70°,

and those from the 90° with water at 100°.
" In this case the 100° lot yielded the largest amount of fruit and

the 32° lot was next in order, while the 70° lot yielded the least;

but the difference is so slight that the results may be considered

duplicates."
Beans watered with water at 32'', 40°, 70°, and 100° were equally

vigorous. Water at 32° and 40° gave the best results. Lettuce watered

with water at 32° yielded slightly more than other lots.
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In addition to the above, trials were made tinder outdoor condi-

tions. Radishes and beans were planted in three plats in the open

gound ;
one plat was watered with ice water, one with hydrant water,

and one not watered at all. Those watered with ice water yielded

the most and those not watered at all the least, although the rainfall

during the season was regarded as nearly or quite sufficient for the

development of crops well cared for.

From the results of these and numerous other trials the conclu-

sion appears fully warrantable that the growth of ordinary field and

garden crops is not affected by the temperature of any water or-

dinarily available for irrigation purposes.
It is concluded from the results of the out-door work that no harm

can result from using for irrigation purposes water from the coldest

springs or wells, for * * * the temperature of the water from

these sources will not be less than 40° in any case when taken from

the well or spring, and by the means ordinarily employed in irrigation

would be raised many degrees above this point before reaching the

roots of the plants.

It is concluded from the results of the greenhouse work that for

vegetable and flowering plants commonly grown under glass, well

or spring water may be freely used at any time of the year without

warming.
U. S. Dept. Agr., Farmers' Bulletin No. 92.

PLANTS AND THEIR LITERATURE.

By C. F. Saunders.

TO
THE student of plant-life there comes a special pleasure when
he has so far mastered the mysteries of a manual of botany as

to be able to work out for himself the name of a plant new to

his hands. The fact is sometimes overlooked, however, even

by the experienced, that the knowledge of botanical names is a long

way from what the goal of the student's researches should be. The

name, indeed, far from being regarded as an end in itself, should be

recognized simply as a means to an end—a door of entrance to the

House Beautiful of the plant's life-history ;
and having once acquired

this pre-requisite to an acquaintance with the literature of the plant

and with what other people have to tell about it, the student loses

much who fails to press on to the knowledge that lies beyond the

name.

In one of the writer's summer rambles on the outskirts of the

city, his attention was once drawn to a number of tall, slim plants
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growing on waste ground. They would probably have been passed

by as some sort of rank weeds, but that the handsome digitate leaves,

with gracefully drooping segments like fingers, caught the eye and

seemed to denote a plant worth studying. On breaking the tip of a

stalk for transfer to the vasculum, the fibres proved to be so strong
and ropy that a knife had to be used to secure the specimen. A short

search in Gray's Manual at home developed the fact that this tough
customer was Cannabis sativa, or, in common language, hemp. It

was interesting thereafter, when noting this plant on the city's vacant

lots, of which it is a not infrequent inhabitant, to be able to call it by
name; but the literature to which its name was an introduction proved
much more interesting, for hemp has been so long and intimately
associated with the human family that it has quite a story to tell.

From the dawn of history to the present day it has served man, and

in many ways—in his economy, his vices and his pleasures. It sup-

plied cordage for the vessels of King Hiero of Syracuse, two and a

half centuries before Christ; it yielded to the assassins of the middle

ages the powerful intoxicant and narcotic, hasliisli, which gave to

them their name ;
its seed have been a favorite diet for canary birds

from time immemorial, to Russians a choice condiment, and to doctors

everywhere a useful anodyne. Mystic properties have long been

attributed to the plant by the superstitious, who used to make love

charms of the seeds for use on St. Valentine's day. This and much
more the books relate of the hemp plant.

As with hemp so also with multitudes of other plants, particularly
those of the Old World. They have a place, not only in botanical

works, but in general literature as well, and some knowledge of the

parts they have played on the world's stage will add much to the

student's pleasure in his excursions afield.

Philadelphia, Pa.

ON THE SUPPOSED SMOTHERING OF EVERGREENS
BY USNEA.

By Theodore G. White.

I

SHOULD like information from as many sources as possible,

regarding the effect of the growth of lichens of the genus Usnca

upon evergreen trees, and suggestions for stopping the spread of

the growth of the same. A friend of mine, who owns a small

island on the Maine coast, has had the value of his property seriously
diminished by the growth and spread of this lichen. When I first vis-

ited the island, ten years ago, the lichen was chiefly confined to a few
trees along the borders of the island. The island is thickly wooded,
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chiefly with spruce, fir-balsam and arborvitae. Since that time the

lichen has spread all over the island, and the trees not dead already

are rapidly dying, or are alive only in the topmost branches. The

spectacle, especially in the densely overgrown interior of the island,

is now doleful in the extreme; everywhere dead branches heavily

festooned with the long gray beard of lichen. In which order the

cause and effect of this transforming change I cannot say. I am not

aware that the lichen referred to is parasitic ;
that is to say, I doubt if

it draws any nutriment from the tree on which it grows. It seems

rather to " smother" the host by so completely covering the bark of

the trunk and branches with its manifold fibres that the tree gains no

access to air and moisture, nor is given any opportunity to send out

foliage. On the other hand, the trees may be dying from the very
fact of their growing so closely together that sufficient light does not

reach them, and so in a measure they are "smothering" each other,

and the Usiica merely comes in and overgrows branches already

wholly or partially dead. The latter supposition seems untenable,

however, because trees along the shore on the edge of the forest,

where they have plenty of air, bear the same growth of Usnea. Ex-

posed trees like the latter generally are most overgrown on the side

of the prevailing wind.

Gray Memorial Botanical Chapter, Agassiz Association.

THE SWEET WOODRUFF {Asperiila odorata L.).

By Byron D. Halsted.

THE
charming little erect galium-like plant named above is,

according to the books, a rare species in the United States.

In Britton and Brown's Illustrated Flora the only locality

recorded is "Waste places New Brunswick, N. J.," reported

by the writer some years ago.

It may be of interest to state that the place where this fugitive

from Europe is at home is in a wooded ravine about one and one-half

mile from New Brunswick, and that while having furnished speci-

mens annually to many herberizing students, the stock has steadily

increased until now there are possibly two square rods of ground

literally covered with the Asperula, with a few outlying struggling

clumps.
It is also to be noted that during the past winter the trees have

been cut away, letting in the sun and the new conditions of greater

dryness of the surface soil, etc. With the clearing of the forest it is
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possible that this, perhaps only fully naturalized patch of the " Wood-

ruff
"
or "Star Grass" in America, may disappear. A number of

herbarium specimens have been taken, and should the worst come

there is a chance for some American botanists to have upon applica-

tion wild specimens of this delicate ornamental plant that found a

congenial place near a New Jersey wooded stream, a long way from

the nearest farm house.

Rutger College, New Brunswick, N. J., May 26, i8gg.

IMPORTANT UNION OF SOCIETIES.

The union of all the botanical societies of Philadelphia had been

contemplated for some time by the active members of the different

organizations. This union was effected at a meeting called for the

purpose, at the Philadelphia College of Pharmacy, on Tuesday after-

noon.

The preliminary officers were Dr. Joseph Crawford, President,

and Dr. Henry Kramer, Secretary. Six societies were represented,

and on resolution offered by Doctor Stewardson Brown and Professor

A. F. K. Krout, it was unanimously agreed that a union should be

effected by organizing a council, to be known as "The Council of

the Allied Botanical Societies of Philadelphia," composed of the

presidents and secretaries of the different societies; or in the absence

of these officers, by alternate representatives.

The societies and their representatives proposed for the per-

manent organization are :

Academy of Natural Sciences—Curator Dr. Stewardson Brown,
Doctor Ida Keller.

Philadelphia Botanical Club—Dr Stewardson Brown, Joseph
Crawford.

Philadelphia College of Pharmacy—Dr. Henry Kramer, George

Berringer.

Philadelphia Moss Chapter—Professor A. F. K. Krout, Alexander

MacElwee.
The Mycological Society of Pennsylvania—Dr. Adolph W. Miller,

Mrs. C. H. Burgin.
The Lotus Club—Dr. Adolph W. Miller, Miss Margaret MacAdam.
The permanent officers elected are :

President—George M. Berringer.

Secretary—Professor A. F. K. Krout.



. . EDITORIAL . . .

The meeting of the American Association for the Advancement
of Science will be held in Columbus, Ohio, next month. An effort is

being made to make it a memorable botanical occasion, and it is

hoped that all who can do so will be present. The well-known

Botanical Club of the Association will be presided over by Dr. Byron
D. Halsted, and extends a cordial invitation to all botanists.

Now that the Audubon Society has begun to take active measures

for the protection of our birds, it is pertinent to observe that similar

efforts should be exerted to preserve our native wild flowers from

complete extermination. This line of reflection has been brought
into prominence during the recent blooming season of the Sweet Bay
{Magnolia I irgtniana). The plant grows rather abundantly in

Southern New Jersey, and every evening the seashore excursion

trains returning to Philadelphia have brought large numbers of

people, each loaded down with bouquets, bundles and even baskets

full of the fragrant white flowers Inasmuch as the magnolia pro-

duces its blossoms on the new wood, one only on each branch, and the

latter being terminal in their growth, it will be readily perceived that

such wholesale stripping of the branches practically cripples the tree

for several years to come. The same devastation is wrought in more

southern cities, where the natives bring wagon loads of the flowers

into the markets for sale. In the vicinity of Washington we have

found it practically impossible to find a single blossom in the wild

state, while broken stubs of bushes, pitiful remnants of the original

plants, are of common occurrence in the localities where the magnolia

grows. This species affords a good instance of wholesale destruction

of flowers, but it is by no means the only sufferer. The trailing

arbutus, the Hartford fern, numerous orchids, and in the South, the

rare Georgia bark {Pinckneya) are all examples of plants thousands

of which are annually destroyed by indiscriminate picking and care-

less uprooting. The botanist needs but little warning in this respect,

for no one who is worthy to be called a scientist will wantonly ex-

terminate a rare plant; but we address ourselves particularly to that

large class of the public who, when attracted by a pretty flower, are

accustomed to gather it in large quantities, only to throw it aside in a

few hours, when it has wilted and lost its beauty. It is certainly

legitimate to use the products of nature for home decoration
;
but it

is almost as unjustifiable to pick a rare flower and throw it away as to

kill a song bird without cause. Both have their places in the economy
of nature, and are not to be sacrificed to gratify a passing whim of

mankind.



A BRYOLOGICAL MEMORIAL MEETING AT COLUMBUS, OHIO.

Columbus was the home for many years of William S. SuUivant

and Leo Lesquereux, two names which will always awaken love and

reverence from all students of North American mosses and hepatics.

It is ten years since the death of Lesquereux, and twenty-six years

since Sullivant died, and this last quarter of a century has seen a

marked extension of the limits of bryological study, and a large in-

crease in the number of students. It seems a fitting time and place

to take a survey of the field, review the past and make plans for the

future, and hence it is proposed to make the coming meeting of the

American Association for the Advancement of Science, which is to

be held at Cohmibus, the occasion for a memorial day in honor of the

Nestors in American Bryology, and to call on all botanists and botani-

cal magazines to help make the occasion a memorable success. It is

proposed to present a series of papers, illustrated by photographs,

specimens and microscopical slides and books and pamphlets, under

the following topics:

Historical papers and collections showing the bryological work

of Hedwig, Palisot de Beaubvois, Michaux, Muhlenberg, Bridel,

Torrey, Drummond, Hooker and Wilson, Greville, Sullivant and Les-

quereux, James and Watson, Austin, Ravel, Wolle, Eaton and Faxon,

Mliller and Gottsche. Supplementing these there will be shown col-

lections of specimens, macroscopic and microscopic, illustrating the

monographic work of recent American students.

If foreign students who have worked on North American bryo-

phytes can be persuaded to co-operate with us, the following will be

asked to contribute : Bescherelle, Brotherus, Cardot, Dixon, Kind-

berg, Mitten, Pearson, Roll, Stepham and Warnstorf.

An effort will be made to secure the loan of type specimens and

illustrations from the following sources: The Academy of Natural

Sciences of Philadelphia, Academy of Sciences of New York, Colum-

bia University, Harvard University, The National Museum, The

Ohio State University, The University of Wisconsin and Yale

University, as well as from private collections. It is also intended to

exhibit any portraits, autograph letters, and type specimens and

drawings of special interest which may be loaned for the occasion, as

well as presentation copies of books and pamphlets.
The following committee of organization will gladly answer

questions and give assistance to those wishing to contribute:

Prof. Charles R. Barnes, University of Chicago; Mrs. N. L. Brit-

ton, New York Botanical Gardens; Prof. W. A. Kellerman, Ohio

State University ;
Dr. George G. Kennedy, Readville, Mass.

;
Prof. L.

M. Underwood, Columbia University.



. .NOTES fl/^D NEV5. . ..

Prof. Charles J. Chamberain, of the University of Chicago, pub-
lished in the March number of the Journal of Applied Microscopy the

first of a series of articles on " Methods in Plant Histology." It is de-

voted entirely to apparatus and reagents used, and will undoubtedly
prove of much value to workers in these fields.

I recently visited one of the few localities in this country where
the Evergreen Coltsfoot {Petasitcs Petasites) has established itself.

There is a large colony of individuals around an old deserted house
near Rock Hill post-office, Bucks county, Pa. The growth of the

plant from its large knotted rootstocks is so rapid that it has almost

choked up a small stream near by. The immense burdock-like leaves,
often a foot in diameter, are so dense as to exclude entirely all other

vegetation. Its appearance in this place was very sudden, but it was,
of course, originally cultivated.—Charles L. Pollard.

" A Revision of the Western North American Phloxes" is the

title of a valuable contribution by Elias Nelson, of the University of

Wyoming. It contains descriptions of about forty species, a number
of which are regarded as new to science. We note, however, one ex-

tremely reprehensible practice in this paper, which is the placing of
"

n. sp." not only after species really new to science, but after those

raised from varietal rank Thus we find ''• P. condensata (A. Gray)
n. sp." when as a matter of fact the plant was named in 1870. A
better and less misleading designation is

"
n. comb."

The Year Book of the Department of Agriculture for 1898 has

just been distributed. Among the many valuable articles are the fol-

lowing of more or less botanical interest. "Pruning of Trees and
Other Plants," by William Saunders; "Pollination of Pomaceous

Fruits," by M. B. Waite;
" Notes on Some Forestry Problems," by

Gifford Pinchot; "Weeds in Cities and Towns," by L. H. Dewey;
" Work in Vegetable Physiology and Pathology," by Albert F. Woods;
"Millets," by T. A. Williams; "Improvement of Plants by Selec-

tion," by H. J. Webber; "Sand-Binding Grasses," by F. Lamson-

Scribner; "Grass Seed and Its Impurities." by G. H. Hicks.

The April and May numbers of the Botanical Gazette contain a

valuable conspectus of the genus Lilium, by F. A. Waugh. He
recognizes sixty-four species throughout the world, of which number
fifteen species and several varieties are natives of North America.

Each species is fully described, and there is a careful key to the

genus. But perhaps one of the most valuable features of the paper
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is the attempt to present a full synonomy of each form, and as lilies

have been in cultivation from the earliest times, not a few of them

are enveloped in a perfect maze of names. Thus L. biilbiferiim, of

Linnaeus, has been known by not less than fifteen names, and

L. clegans, of Thunberg, has seventeen synonyms. Many others

have from five to ten synonyms. Among such an array of names it

has been necessary to change a number in current use and in certain

cases to give new ones. The paper, which will do much to stimulate

a study of this beautiful genus, closes with a full index to all names

used.

Are any of the Gentians parasitic? Have transplanted G. villosa

{ochroleiica), but I have never succeeded in making them live. Last

season noticed that the roots seemed parasitic. In the several late

lists of poisonous plants there is no mention made of Solannm Caro-

linensc. I know of two cases of poisoning by these berries, which in

one case came very near being fatal, it was thought. A family of

five in Edmonson county, Ky. ,
ate the berries, that were gathered at

dusk, growing near the tomatoes (small yellow variety). They were

cooked and eaten the next day, making all who ate of them violently ill.

A little three-year-old boy at this_place ate the berries and was sick for

days. I find the Tragia macrocarpa quite as irritable to the skin as

any of the nettles. A friend who sutTered much by the irritation

caused by touching okra and squash finds that the application of cream

of tartar is the only relief. This might answer for the biirning caused

by other vegetable poisons. I seem to be an immune from ivy and

all vegetable poison save nettle and Tragia. I mention this, as

writers speak of this irritation as of such short duration.—-5ct</?V F.

Price, Bozvliiig Green, Ky.

. . . BOOK REVIEWS . . .

A Guide to thk Wild Flowers. By Alice Lounsberry; with 64
colored and 100 black and white plates and 54 diagrams by Mrs
Ellis Rowan; with introduction by Dr. N. L. Britton. Pp. i-xvii.

1-347. New York: Frederick A. Stokes & Co. $2.50.

The interest that has been awakened in recent years in the

popular study of plants and animals is very gratifying to all true

lovers of nature. This interest has been in large measure incited

and stimulated by a number of well-written and well-illustrated books,

and among them all the work before us will stand, in many respects,

at the head.

In preparing a popular work on wild flowers, the author is con-
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fronted at the outset with the difficult question of arranging it so

that it may be easy to use. A great many people who are interested

in plants in a casual way, have perhaps neither time nor inclination

to study botany thoroughly. They meet with plants in their rambles

that they wish to know the names and uses of, and books have been

prepared that will enable them to ascertain these facts with the

minimum of exertion on their part. Then we have books in which

the plants described are arranged according to season of blooming,

color, or even of size. Each has advantages and disadvantages. In

the book under consideration two plans are combined. The principle

disposition is under localities or habitats in which the plants grow,
and this is supplemented by a list or index to color. Thus there are

chapters including the plants growing in water; plants growing in

mud, as bogs, swamps, and marshes; plants growing in moist soil, as

low meadows and near running streams; plants growing in rich or

rocky soil, deep woods and hillsides; plants growing in light soil, along

open woods, in sandy soil, and finally such as grow in waste soil, as

roadside banks and lanes. The difficulty in an arrangement of this

kind is the fact that plants are not absolutely confined to any habitat,

and while each species usually grows in a particular place, well de-

veloped individuals may often be found in any of the above mentioned

habitats This is partly corrected by the index to the colors of plants,

but in some cases it will undoubtedly require considerable searching

to find even well known things. We note, also, that there is no

arrangement attempted under the chapters. It would have saved

much time had the plants been arranged either by color or time of

flowering. But these are, perhaps, minor defects.

The most prominent feature is, of course, the illustrations. The

colored plates are in general extremely well executed, and the black

and white figures are usually characteristic and well drawn.

The introduction by Dr. Britton is a guarantee that the technical

portion of the work is of a high order, in fact it is a pleasure to note

that the so-called new nomenclature is followed throughout. Alto-

gether this book is a welcome addition to our popular works on the

wild flowers. It deserves and will undoubtedly have an extensive

sale.—i^. H. K.

Prof. Robert T. Jackson, of Harvard University, has recently

published in the "Memoirs of the Boston Society of Natural

History," a very valuable article on the localized stages in the

development of plants and animals. It should be read by all inter-

ested in the study of plant evolution.
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BOTANICAL NOTES ON THE WAY TO DAWSON,
ALASKA.

By R. S. WiIlia ins.

1WAS

unable to give any particular attention to the botanical feat-

ures of the vicinity of Dyea and lower Dyea creek, but the

whole length of the stream is undoubtedly most interesting col-

lecting ground, for it flows down past two or three dead glaciers

(whose jagged terminations can be seen well up on the mountain

sides, their rich blue strongly contrasting with the surrounding glis-

tening white snow), cutting a way through open hillsides, dark, thick

forests and a narrow, rocky canyon, with abundant streams and

springs coming in on either side throughout its length. Moreover,
the region is comparatively warm and moist as compared with the

interior. At Sheep Camp, near the head of the creek, we remained

from March 28 to April 7, busy in getting our goods over the Chilcoot

summit, but here also I was not able to do much collecting owing both

to lack of time and the deep snow, it covering the ground to a depth
of three or four feet almost everywhere. The only trees noticed were

Tsiiga mertensiana, the commonest species furnishing good logs up to

16 or 20 inches in diameter and 16 or 18 feet long, for a small saw

mill near; a Picca Eugelmanni, and a cottonwood, growing up to two

feet in diameter, but not very common. Specimens of Alniis, Betula

and Salix were abundant, as well as some few other bushes or shrubs.

I noticed willow catkins bursting their buds as early as March 28, in

the warmer situations. Mosses and lichens were flourishing wherever

observed. A fine lichen, common on trees, had much the habit of

Everiiia vulpina, but was of a reddish-brown color with the finer

branches grayish and bearing globose apothecia. The largest and

finest fruiting specimens of several species of Cladonia I have

ever seen, were abundant. Another small species of this genus,
I think, was growing on bare rock. It consisted of a slender, upright.
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mostly unbranched thallus, an inch or less high, terminating in a dark-

brown apothecium. Species of Usnca and Alcctoria were common,
but of a rather small size and sterile. Among mosses I found a fruit-

ing Scouleria on rock just above the water of Dyea creek; an Andrecea^

apparently pctropJiila, on rock higher up; a Sphaginan, much like

teres, growing among other mosses on wet rock
;
also abundant speci-

mens belonging to Cynodontiiini and Dicranuui. On Almis and Cot-

tonwood a species of Ulota was common
;
also an OrthotricJiuvi and a

single bit of Neckera was found on the shady side of a large cotton-

wood, as well as A^. Douglasii orv rock. AntitricJiia gigantca, Hyloco-
miuvj triqiietruin and H. sqiiarrosiiui were common, as well as many
species included in PolytricJmni, Hypnuni and Bryum, among others.

Beyond Sheep Camp there is very little timber or brush near the

trail till some three or four miles the other side of the summit. Then
a scrubby evergreen, perhaps a depressed form of Tsiiga viertcnsiana,

occurs. Farther down in the canyons draining into Lake Lindeman
at least three species of trees grow, all distinct, I believe, from those

on the coast side. A fir, Abies ainabilis, growing to a diameter of 20

inches or so, is much the most abundant species, and is the one chiefly

used to saw up into lumber for boats, furnishing a rather poor mate-

rial, except that the wood is quite soft and thus easier to whip-saw.
The next in abundance is a pine, P. eontorta, growing commonly in

the lower and dryer situations and attaining to about one-half the size

of the preceding. It becomes much more common a little farther

down the Yukon, continues for quite a distance and then seems to

disappear entirely. The third tree is a Picea, rare about Lindeman,
but common farther down the river and becoming the principal tree

about Dawson. This Pieea is much like the one on Dyea creek, but

has cones with wider scales and not erose at tip as in that species.

Neither one of these species, however, as near as I remembered, is

quite like the tree I have called P. Engeli/iaiini, as it grows in Montana.

We remained in camp at Lindeman from early in April to the end

of May, engaged in getting our goods down to the lake and building
a scow and small row-boat to go down the river in. During this time

I collected quite a number of the mosses and lichens of the region and

made some observations on other plants, although the snow covered

the greater part of the country almost up to the time of our departure.
On the rocky ridges about the lake were various species of the Heath

family, nearly all bearing fruit of the preceding year. The bear-berry
was abundant, also Pyrola rotiindifolia and P. secuiida, and a dwarf

cranberry grew in the scanty soil among the rocks, some two or three

inches high, and often loaded down with fruit about one-fourth inch

in diameter and still in good condition for eating. On ledges was a
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low Mcnzicsia^ and a juniper, near communis, was common in places.

Four or five species of Lycopodhim abounded and great beds of lichens

were seen on all sides. Among the latter a Feltigcra grew on damp,
shaded banks with the habit of aphthosa, but the thallus very pale,

and reddish apothecia beneath. Among mosses were perhaps two

species of Andrciea, a number of Cynodontiums and Dicraniuns, both

flourishing genera of this region, one or two species of Barbula,
Grimmia rivularis and two or three others of the genus, various spe-

cies of Racomitrium, apparently more abundant in both species and

individuals than the preceding; also Hcdivigia, DisticJiiiim (both spe-

cies), AmpJioridium, Ulota and two or three Orthotrichums, all on rock.

Wcbera, Bryum, Zieria and Mnhim were represented on earth mostly,
or in swampy places, but not apparently so abundantly as farther south.

Aulacomniuiii and Polytrichum were flourishing genera and specimens
of Timmia and Pogonatum collected. A sterile Climachnn grew
along the lake shore, and numerous species of the tribe Hypncce were
found everywhere. CamptotJicciiim nitcns was very abundant in

swamps, appearing blackish in places, owing evidently to an oil in the

water. Various species of BracJiythecmni were collected, but the

genus as a whole was not found very abundantly. A few species of

Plagiothccium were obtained, but scarcely anything in Amblystegimn.

Harpidium, Hypmim, Linnobium, Calliergon and Pleurogiiun were well

represented. On the sandy bottom of a small pond great quantities
of Scorpidiiim scorpioidcs were found, wholly submerged, the speci-

mens large and blackish, as usual in such situations. In swamps at

the head of Lindeman two Sphagniims ^\ere collected, both sterile;

also Paliidclla squarrosa without fruit. On moister slopes higher up,

probably 1,000 feet or so above the lake, was often a continuous car-

pet of lichens, mosses, etc., several inches thick, among which grew
various pretty evergreen species of Heath. Among the more con-

spicuous mosses here were, perhaps, Aiilacomniiim turgidum and

Dicramim pahistre.

By May 26 the snow was quite well melted off on some of the

lower ridges and along the lake shore, and I fovmd on that date a \\X.-

t\e Ra//u/n-?i/i/s just in bloom, and catkins on Salix well expanded;
also on Alnus and Betiila, the latter a small bush with very glandular

twigs. Grasses and sedges were just peeping about an inch out of the

ground with their pale-green tips.

A few days later our boats were finished, oars made, and on June
I at noon we had everything aboard and ready to start. The day was

bright and warm with favoring breeze, and, pulling up a sail, we

slipped off down the lake before the wind almost without using an

oar, bidding a happy farewell to the camp where we had worked so
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long in the snow, cold and wind. Summer seemed indeed to have

come with a bound and spring was scarcely recognized, so cut off on

both sides, first by the chilling blasts of winter, then by the prolonged
beams of the brilliant northern sun. At most she could scarcely

claim more than the last two or three weeks of May, in which time the

ice all went out of the lakes, many birds arrived from the south, in-

cluding swallows, robins, bluebirds, warblers, three or four species

of sparrows, blackbirds, flickers and various water birds. Butterflies,

mosquitoes and chipmunks came out also, and frogs, in voices wholly
new to me, were croaking in the ponds. From the time of our leaving

Lindeman on for the next three months I think I may say that I never

saw finer weather for camping out.

We stopped between Lindeman and Bennett up to the 6th of the

month, packing our goods around by the trail, something over a mile,

and running the boats through the rapids between the lakes nearly

empty, these rapids being the worst to steer through of any on the

river with any safety to loaded boats. Many boats pass from one lake

to the other without unloading, but they are let down by ropes and

snubbing posts from both sides of the river, the operation requiring

a dozen or so men to each boat. This locality, although only six miles

down from our last camp, had vegetation considerably more advanced

than at that point. June 2 I found a Lupine, near L. plattensis, in full

bloom, also a Ribcs. A fern had shot up to a height of some 5 or 6

inches, and a small Eqiiisetiiin was in good fruit. In the next day or

two I observed Kalmia glanca, J^io/a blanda and another violet, blue,

almost without spur and with somewhat roundish leaves; also Pole-

vioiiiuin and one or two others, in bloom. In mosses quite a number

of species were collected or observed. From Lake Bennett on we
made few stops of any length before reaching Dawson. At Lake

Marsh we were kept in camp longest by strong head-winds. Here I

noticed SJicplicrdia Canadensis abundant; also roses in bloom, R. sayi,

I think. So far as I know, this species can always be determined,

when well developed, by the color of the lower stem, which is a pure

olive-green. Small, stunted specimens and the upper branches, how-

ever, are reddish. Other species noticed in flower were Oxytropis de-

flexa; a grass, Calamagrostis, which was common; also a sedge, possi-

bly Carex saxatilis. The common trees about were spruce, trembling

aspen and cottonwood, with occasional groves of Piniis contorta.

We reached Miles Canyon on the nth. Here I found Artemisia

frigida, trailing cedar and juniper common. The following were in

bloom: A J^ibjirnitm, an Auuianchier, about 18 inches high; Seduui

stenopctaliLin, strawberries, Pentstemon confertus, var. (?), Astragalus

aborigenus and some few others. Several miles below the canyon I

obtained a fine species of Eriophortiin, a rather slender plant with sin-
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gle spike, also a Pedicularis. A few days later at Lake Lebarge a fine

Mertensia was in flower, and just below the lake a grass, Hierochloa,

and Oxytropis Lamberti were obtained. Near the mouth of Teslin

river I first noticed the paper birch, of any size, which becomes very

common lower down. Near Five-finger rapids a Cornus, probably

stolonifcra, was growing; also Arnica alpina or a very similar species.

We reached Fort Selkirk on the i8th. The river for some 40 or 50

miles above this place is wide and full of islands and bars, and con-

siderable care had to be used to avoid running aground. At Selkirk

we stopped for an hour or so, and among other things I noticed some

rather curiously decorated Indian graves, several good log houses and

a few grasshoppers. It is said that some of the hardier vegetables
can be raised here. Dropping below the post some ten or fifteen

miles, we camped for the night on one of the many islands. It was

well covered with spruce, growing up to 18 or 20 inches in diameter;

willows, Alnus and rose bushes, the last often 6 and 7 feet high. On
the fallen logs were numerous mosses, chiefly belonging to Dicranum;
these observations all being made just about midnight, at which time

there was sufficient light to distinguish the different species quite well,

even in the shade of the spruce. Three days later, on June 21, we
arrived safely in Dawson, and so ended, for the time at least, our trip

down the Yukon. Among other features, as was doubtless to be ex-

pected, the prevalence of the EricacecB and scarcity of Coviposit(B was

everywhere noticeable. All of the latter fainily, all I seem to have

observed, including the field about Dawson, may be counted on the

fingers of one hand, namely: Artemisia frigida^ Erigeron cojiipositns,

Arnica alpina, a Solidago and, probably, one aster. Of course, it

must be understood, I may have overlooked many species.

Here at Dawson the town site itself proves to be most interesting

collecting ground, for it is little more than a swamp, with numerous

hummocks, small trees and brush, among which grow many mosses
and interesting higher plants as well. Of mosses of the unsettled

streets and avenues I have obtained three or four SpJiagmims, two or

three Mecsias, Catoscopiuni niglitnin, Myurella julacea, and just on the

oiitskirts, Paludella sqiiarrosa, all fruiting; also others belonging to

Aiilacomnium, Dicranum, Hypnum, etc. A Funaria occurs, perhaps
hygrometrica, but seems to be a very rare plant, and MarcJiantia

/f?/y/;zcr///^r is altogether wanting, I believe; nor have I observed it

anywhere on the trip, although I have collected a dozen or so of the

Hcpaticic. It is doubtless very unsafe to infer, however, that a species
does not occur because not observed in my hasty attempts at collect-

ing, and the region is certainly one that deserves a careful and pro-

longed research.

Dawson, Yukon Terr.



SOME ECOLOGICAL NOTES ON THE MUSCATINE
FLORA.

By L. H. PamineI.

THE
purpose of presenting a few notes on the flora of Muscatine

from an ecological standpoint is to call attention to a flora that

is unique in many respects. It is the meeting point of many-
southern and northern plants For the purpose of becoming

acquainted with this region a few days were spent in the vicinity of

Muscatine with Mr. Ferdinand Reppert, who has carefully collected

and preserved this unique flora for many years. Messrs. Barnes and

Miller, who have done much towards collecting material for a flora of

Scott and Muscatine counties, in conjunction with Mr. Reppert, hope

shortly to issue a catalogue of the plants of this region. My notes are

ecological rather than systematic.

From a climatic standpoint it is very evident that the plants of

this region are highly favored. For a long period of years many of

the more tender cultivated plants have proven hardy. As instances,

mention may be made of the peach, maidenhair tree, tulip tree, pear,

PcEonia Montan, Magnolia acianinata and Japanese Ivy.

A study of this flora shows the importance of considering the

external relations of plants. A mere catalogue of the species from

the standpoint of biology will not suffice. It is essential above all to

study field conditions I had come to look upon Physostcgia Virginiana
as a semi-hydrophytic species, and yet on Muscatine Island this plant

is frequent on banks, growing with Spiranthes ccrmia. The latter is

common throughout the level prairie region of Iowa. This sandy soil,

though commonly dry on the surface, is quite retentive of moisture a

few feet below the surface. Hence the appearance of semi-hydro-

phytic plants like PJiysostegia. Another most singular fact is that

these plants should grow in situations similar to that of Aster multi-

fioriis, Talimnn teretifoliinn and Polygonum teiiue.

Many of the introduced species are xerophytic in their nature,

namely, HeliantJuis pctiolaris, Salsola tragus and Tribulus maximiis.

It is noticeable also that while elsewhere in Iowa Setaria glaiiea,

Setaria viridis and Paiiiciim capillare occupy a prominent place, these

species are not common on the island. The most common weeds are

Panicum sanguinale, Cenchriis tribuloides, FrcelicJiia Floridana and

Ambrosia psilostacJiya.

HcliantJiiis petiolaris, a strictly western xerophytic plant, has been

naturalized along the C, R. I, & P. Railroad between Muscatine and

where the road strikes the hill, some nine miles south of Muscatine.
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It is curious that this plant does not occur far distant from the road-

bed. For nearly nine miles it forms two yellow streaks, one on each

side of the road-bed. Occasionally one meets with Helianthus annuus;

this, however, is also an introduced plant of long standing. The for-

mer, Mr. Reppert informs me, has been naturalized some eight or nine

years. Polygomiui tcnuc, a strictly xerophytic plant, grows in spaces

between the bunch grasses. /'. ramosissimuiii is more widely distrib-

uted and occurs abundantly in fields and along the railroads. Aster

jnultijforus, with its strong perennial rhizomes, grows profusely in

places. The more beautiful A. scriccus grows in isolated patches

among the bunches of Andropogon nutans. Aster oblongifolius, which

is less common in Iowa, grows in sandy soil on more elevated places.

It is southern, like many other plants of the island. Liatrispycnostachya

grows in profusion hardly less vigorous than specimens on hills of

central Iowa. There are but three common shrubby plants on the

island—Rhus aroinatiea, RJius toxicodendron and Ceanotlms ovatus, re-

ferring of course to those most widely distributed on the sandy plain.

All of these shrubs grow in masses, the Rhus aronmtica most profusely.

Dune Vegetation.—These sand dunes, as elsewhere in' the State,

are marked by drifting sands where they are not covered with vegeta-

tion. They are not all of equal height, and in some cases they are but

slightly different from the surrounding prairie land. One of these

dunes near Fruitland is marked by the abundant growth of Brezveria

Fickeringii, which is considerably out of its range. Otherwise the

sand dunes are marked by the abundance of Cenchrus tribuloides and

Bouteloua hirsiita, both species admirably adapted to prepare the soil

for gaining more humus. Couiuielina Virginica is not uncommon on

these dunes and elsewhere on the island. Its occurrence here is quite

as remarkable as the presence of Breweria.

Hydrophytic Plants.—The larger and smaller bayous are often

filled with a vigorous growth of Scirpus lactistris, Pliraguiites communis

and Glycerin fluitans. The latter frequently forms small islands.

Sagittaria calycina, large and vigorous specimens, is abundant in

places. Of the other hydrophytic species collected by Mr. Reppert I

may note >S". heterophylla, S. graminea, S. variabilis and the var.

obtusa ; Myriophyllum seabratum in shallow ponds; Azolla Caroliniana,

found by Mr. Reppert in Muscatine slough. NymphcEa tuberosa

abounds in these sloughs. Nuphor advena is abundant in the brackish

sloughs in many places on the island. In running sloughs Elodea

Canadensis occurs, and Lemna minor is common on the surface of the

water everywhere.
Semi-hydrophytic Plants.—The most conspicuous is the Cardinal

flower {Lobelia cardinalis), but there is also Lobelia syplilitica, Mimu-
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Ills ringens, Eiipatoriinn scrotimiui^ Ilysantlies gratioloides, Eragrostis

reptans, Cypcrus diandrus and C. crytJirorhizos. The Cypcrus,

Ilysantlies and Eragrostis occur in muddy places of the running

sloughs, these being frequently subject to inundations. Lobelia and

Minmliis occur on the banks above the stream. These are the most

conspicuous of the herbaceous first shore line plants. The first shore

line also affords an interesting lot of trees, namely, Gleditsia tria-

cantJios, Gyjiinocladus Canadensis, Quercus palustris, Acer dasycarpuvi,

Betula nigra a.nd Cephalanthus oecidentalis. Qiiercus palnstris occnrs

but little further north in the State
;
the only other locality in the

north known to the writer is near Wapello, where it has maintained its

habit of growing in low alluvial swamps with Betula nigra and

Ceplialanthus. The prevailing semi-hydrophytic trees on the island

are Acer dasycarpuin and Betula nigra. Throughout the region the

common sand-bar willow (5^?//-r/<?;/^//"<?//rt) is common. Salix aniygda-

loides and S. nigra are also common species.*

Second Shore Line.—The body of the island is nearly a level

prairie, except the draws and slight elevations which occur here and

there. The island no doubt had its origin from an ancient lake-bed.

Lakes of similar character, but smaller, still occur at numerous places

along the Mississippi. The flora is anomalous, at least as far as the

classification of the hydrophytic, mesophytic and xerophytic plants is

concerned. Of the xerophytic or partially xerophytic plants, mention

may be made of Talinuvi teretifoliuin and Lithospermuni liirtuui; else-

where in the State this is replaced by L. canesens, Covimelina Virginica,

Tradescantia Virginica, CEnothera rhoinbipetala, Paniciun autumnale

and P. capillare, the latter not common; Paspaluni ciliatifoliiim,

Eragrostis pectinacea, Bouteloua hirsnta, Aristida basiramea, Cenchrus

tribuloides, Polygonuui tenue, Helianthus petiolaris, Aster sericeus, A.

multijlorus, Asclepias verticillata, Viola pedata, Trifolium reflexuvi,

var., Ceanothus Americana, C. ovatus and Rhus Canadensis may be

mentioned. These are representatives and well show the character

of the vegetation. Cenchrus has spread over the whole island, much

to the discomfort of the farmer. Panicuni autumnale, a rare grass in

Iowa, grows in large purple masses all over the island where the soil

is not cultivated. ThQ Eragrostis pectinacea is less common, but the

Bouteloua hirsuta is common everywhere. There are no really turf-

forming grasses on the island. The xerophytic grasses, as well as the

mesophytic ones, like Panicum virgatum, Andropogon provincialis, A.

scoparius, Elymus robustus, Sporobolus keterolepis and i\ Hookerii, all

grow in bunches. In many cases these are beautiful large gi^asses.

* I am indebted to Mr. C. R. Ball for the identification of the willows, and to Mr. Reppert for

kind favors shown me.
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The panicle of Panicum virgatum is much reduced, and in many-
cases the leaves are hairy. The annual grasses are abundantly repre-

sented by Triodia purpurea^ and such common weeds as Ccnchrus

tribuloides and Paniciiui sangiiinalc.

Bluff Vegetation.—The physiography of the bluff region is sim-

ilar to that occurring northward. In the immediate vicinity of Mus-

catine is a fine loess. The hills are decidedly irregular, but in most

cases the elevation is not great. The hills gradually slope towards

the river. The small streams run in an easterly direction, passing

through the narrow eroded valleys. The larger hills, like Wyoming,
show out-crops of carboniferous sandstones, which again appear along
Pine creek, where bold sandstone ledges face the creek. Sufficient

erosion has taken place to form small caiions not unlike those of the

dells of the Wisconsin river. The hills are covered with a clay soil,

heavily timbered towards the valleys. Along the Mississippi the

slopes are more gradual, and in places form large, open grassy
meadows.

Zonal Vegetation.—Mississippi alluvial—This does not differ

materially from that described for the bayou of Muscatine Island.

Except in a few cases Carya oliviEforinis was noted, and fine, large

specimens of Fraximis Americana^ Gyuinocladus Canadensis^ Agrostis

pcrennans, Leersia Virginica and Elynius Virginiciis. Along the edges
of the timber were large quantities of Coreopsis aristosa, Eupatoriuni
and Polygo)inni diinietorum^ var. scandcns.

Triodia cuprea sone.—Above the alluvial drift to the edge of the

timbered area at Wyoming Hill, Triodia cuprea grows in large masses.

The dry banks are covered with this beautiful grass. It has spread
for some miles north and south along the railroad. Liatris cylindracca,

Andropogon furcatus and Kaleria cristata are found, but less com-

monly. The wooded area is marked by the abundance of Lespedeza

procunibens, Asprella hystrix, Quercus rubra and Carya alba.

Carboniferous Sandstone Vegetation.—The region here consid-

ered is locally known as " Wild Cat Den " and occurs along Pine creek

north of Sweetland. The region is an extremely interesting one. The
flora represents an island where some northern and southern species
have been preserved. It is isolated from the prairie species to the

west and the common woodland forms along the river. The region
owes its peculiar vegetation to climate, as well as physiographic con-

ditions prevailing.
The sandstone is retentive of moisture and releases its moisture

more slowly than limestone rock or the prairie region. Since it is

densely covered with timber, snow remains longer during the spring
and the plants are better protected than on the treeless prairies.
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This region not only contains grasses which occur elsewhere in

the State, like Asprclla Jiystrix, Cimia arundinacea^ Poa pratensis,

Andropogon scopariits, Lccrsia Virginica and Lecrsia orysoides, but the

tops of open clay hills are covered with DantJionia spicata, and on one

or two of the clay ridges Panicmii filifonnc, small and diminutive in

most cases occus; Poa debilis^ first found by Barnes and Miller; Mulilen-

bergia sobolifcra and M. Wildcnovii are found in damp, shady woods.

The rocky talus supports Aspidiuiii Goldiajtiiiu, A. spinulosuni and

PJiegopteris polypodioides only in one place. These species will soon

disappear. Nearby is found Circcea alpina. The rich woods contain

Phegoptcris polypodioides in considerable quantity. Aspidiiini acrosti-

cJioidcs in damp rich woods. Lycopodiiini lucidiihiin and L. couiplanatuni
have both been found by Mr. Reppert on the sandstone talus One
of the hillsides contains a considerable quantity of Gaylussacia resinosa;

it occurs with DantJionia spicata and Panicitm filifornic. Hieracium

scabriini ^xi^ H. Caiiadcnse occur with Danthonia ; both are rare in

Iowa. Lespcdcca reticulata and Goodyera pubescens are associated

with Gaylussacia.
The arboreal vegetation is in no wise peculiar, except the occur-

rence of the White Pine {Pinns strobus). The locality given in Gray's
Manual (6th edition), near Davenport, is based on early specimens
collected by Dr. Parry, and most likely were from "Wild Cat Den."

We may also note the presence of Salix discolor and 5. cordata in low,

springy places ,• 5. Jiuniilis abounding over the open places in woods.

Oucrcus rubra, 0. alba, Acer nigrum, Cornus alternifolia, Ostrya Vir-

ginica, Carya alba and Fraxinus viridis abound in the region.

Ames, Iowa.

SCUTELLARIA PARVULA Michx.

By C. F. Saunders.

ALONG
the Schuylkill river, some thirty miles above Philadel-

phia, there is a station for this plant, where it grows in dry,

red shale at the summit of a rocky bluff which rises precipi-

tously 70 or 80 feet above the river level. It is a sun-burned,

exposed spot, answering almost exactly to the description of Dr. Hal-

sted's locality mentioned in the May issue of The Plant World. The
location seems to suit the little plant admirably, for, though not abun-

dant there, it grows to a height of five or six inches and looks thor-

oughly thrifty. That is the only locality for the species known to the

present writer.

Philadelphia, Pa.



PLANT JUICES AND THEIR COMMERCIAL VALUES.

By Mrs. Caroline A. Crcevcy.

[continued.]

GREAT
families, like the Spurge, known to us by small and

comparatively insignificant plants, are represented in the

tropics by trees whose fruits and sap give to the human race

many important products, contributions to mechanics, the

arts, medicine, creating commerce and extending trade.

From plant juices our wines and cider are made. Many very
harmful drinks are thus obtained. Absinthe, the favorite drink of the

French (they constmie millions of gallons in a single year), is made
from a Composite, Artemisia absinthium^ compounded with roots of

ArcJiangeliea officinalis^ sweet flag, dittany and anise. Adulterations

of tumeric, indigo and blue vitriol make the inferior qualities. It is

a greenish liqueur, and was introduced by French soldiers who served

in the Algerian war (1844-47). They were advised to mix absinthe

with their wine in order to prevent fever. On their return they

brought the habit with them, and it spread, until to day it is regarded
with alarm as a national evil. It acts more quickly than brandy, pro-

ducing at first a pleasant intoxication with hallucinations, then dis-

order of the stomach and nerves. The hair comes off, the complexion
becomes sallow and wrinkled, trembling of the limbs, idiocy and
death follow. Yet this vice is indulged in even by the better classes

of the people. At nearly all the open-air cafes of Paris, so marked a

feature of that and other foreign city life, one sees the green liqueur

being dropped, the bottle held high above the glass, the skillful

dropping of this drink being esteemed an accomplishment. To this

use of absinthe, along with other vices, is attributed the well-known

degeneracy of the French people. Descended from the magnificent,

gigantic race of Gauls, sometimes conquerors of the Romans, they
have become the smallest people of Europe.

Pulque is made from the American aloe, Agave Americana. The
Mexicans cut into the young flower bud at night; the cavity fills

with a sweet juice, which is collected the next morning. It contains

a great deal of sugar, and after fermentation becomes a favorite bev-

erage with our Mexican neighbors.

Tonga is prepared from Brugmansia sangiiinia, and drunk by
Peruvian Indians. It produces stupor, followed by frightful convul-

sions and several hours of heavy sleep. On awakening the man re-

lates his visions, which are held to be communications from the spirit

world. In small quantities it is given to children, who become excited,



I $8 THE PLANT WORLD.

rush wildly about and fall. Gold is thought to lie under the place

where they drop.

Datura stramoniinn furnished the drink which enabled the priests

of Apollo to prophesy. Their ravings while intoxicated were sup-

posed to be the utterances of the deity.

Many intoxicating drinks are made from the juices of palm trees

One such is assai, sold on the streets of Para. It is made from the

fruit of Euterpe edulis^ a smooth-stemmed species, 30 feet high, native

to Brazil. Between the skin and the kernel of the fruit a small

amount of pulpy matter collects, which is rubbed in water, mixed

with cassava flour and sugar, then allowed to stand till fermentation

takes place.

Palm wine is obtained from several species of palm—PJiccnix

sylvestris, Borassus flabelliforiiiis and others. A man cliTnbs the tree

to its top, cuts the flowering spadix before it expands, and hangs a

vessel underneath to catch the juice. Every morning he climbs the

tree, empties the vessel and leaves it again to be filled. He is called

the milkman or cow man. When fresh this is a wholesome drink;

fermented it is intoxicating. A palm in Borneo will yield one gallon

a day for two months. By boiling this wine a good sugar is obtained.

The Cohune palm exudes sap or wine from its trunk. It is cut

down, the cut end is raised a little, an incision is made near the other

end, a vessel is placed underneath, and the liquor flows in, often con-

tinuously for days and weeks. The nuts of this palm give a valuable

oil.

The black birch {Betiila nigra) contains sugar in its sap, which

flows freely in the spring and which is used to make a pleasant birch

wine.

There is a remarkable member of the Cashew-nut family,

Spondias dulcis, found in Otaheite. It produces aerial roots, which as

they appear above ground expand and make large, black, hollow

tubers, cellular in structure, each one containing about a pint of

water, destined for the plant's supply in hot weather. It forms a re-

freshing drink for travelers.

Palm honey is the sap thickened by boiling till it is of the con-

sistency of treacle. There are several species of palms which pro-

duce so-called honey, one of the best and best known being JiibcBa

spcctabilis, a native of Chili. It also is obtained by the wasteful

method of felling the trees.

Several trees are called cow-trees, from their abundant yield of

milky sap. Brosimum galactrodendron grows in Venezuela, making

large forests of noble trees, each from 80 to 100 feet in height. P'rom

incisions made in the bark the milk flows freely. The natives are
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very fond of this, and settle themselves near the trees at the time of

the sap-flowing. It tastes m;ich like milk, and is nourishing. An

enterprising Englishman once imported 1,000 trees to England, hop-

ing to sell them for a guinea each and make a philanthropic small

fortune. They proved to be a different species of Brosiinuin which

produced little milk, and moreover would not bear transportation to

a colder climate. They could be grown only in hot-houses. They
could not be sold, and the investment proved a total failure.

The cow-tree of Para, Miviusops data, growing 100 feet high,

gives out a milky juice, thick, tasting like rich cream. After being-

exposed to the air it hardens and forms a serviceable glue.

The Dogbane family produces several such trees. Negroes of

Sierra Leone drink the milk from Ronpcllia gj'ata, a creeper, with

pretty pink and white blossoms. The fruit is a follicle, filled also with

a pleasant-tasting white juice. Another such tree of the same family
is Col/op/iora, called Cuma by the natives. It grows along the Rio

Negro, and is recognized by its handsome corymbs of red flowers, and

verticels in threes of leaves and branches. From the wounded bark a

rich milk flows, which the natives drink, putting their mouths to the

opening and drinking as from a cup. It is very pure, except that it

contains a little caoutchouc. A cow-tree of British Guiana possesses

similar properties and yields a good milk.

The milky juice of many species, especially of Euphorbias, is

poisonous. A succulent, much-branched, nearly leafless tree of South

Africa is fatal to zebras. Whole herds have been killed by drinking
water in which branches from this tree had been placed. This is the

E. arbo7'ca. The Exccecaria agalloc/uii/i, a native of India of this fam-

ily, exudes a very acrid juice, said to cure leprosy. It is thus used in

the Fiji Islands. A man afflicted with this terrible disease is sus-

pended over a slow fire made from wood of this tree, his body first

having been rubbed with the leaves. The poisonous smoke wraps the

body of the wretched patient, and is breathed.
' The agony induced

by the treatment often renders the man unconscious, and not unfre-

cpently causes death. If he survives, his body is well scraped and

bathed, and it is said that cases of cure are on record.

{To be conii'nued.)

An apparently very distinct new birch from Alaska is described,

under the name of Betula Kenaica, in the June number of the

Botanical Gazette^ by Mr. W. H. Evans. It is a tree 30 to 50 feet

high and 12 to 18 inches in diameter. It is found on the Kenai

peninsula in the vicinity of Cook Inlet.



. . EDITORIAL . . .

The Fo7-estcr, the official organ of the American Forestry Asso-

ciation, is a most excellent journal and is doing splendid work in edu-

cating the people to an appreciation of what forestry is and could do

toward the saving of our forests. The July number contains the fol-

lowing suggestive articles: "Natural Reforestation in the South-

west," by Prof. J. W. Tourney;
" The Redwood Forest of California,"

by Henry Gonnett; "The Restoration of Mountain Covering," by T.

P. Lukens; "The Profession of Forestry," by Gifford Pinchot, and

numerous shorter papers and notes. It is illustrated throughout by
fine half-tone engravings.

* *

Early in the year the Division of Forestry in the Department of

Agriculture offered to undertake practical field instruction in forestry

of a limited number of properly ciualified young men, during the

present season. This offer met with an immediate response fro a a

large number of young men, many of them college undergraduates,

the excess of applications necessitating careful selection. Three par-

ties numbering from five to fifteen students each are now in the field.

The first, under Mr. Pinchot, forester of the Department of Agricul-

ture, is working in the State of Washington ; the second, under Mr.

Henry S. Graves, is in the Adirondacks, and the third, under Prof.

W. W. Ashe, is in North Carolina.

NOTES f\m NEWS. .

In regard to the "peculiar freak
"

in Skunk Cabbage, described

by Mr. Clute in the June Plant World, it may be as well to call at-

tention to the fact that the same thing was described and figured in

the July number of the American Naturalist for 1882, by Charles S.

Plumb, now Professor Plumb, of Lafayette, Indiana.—Charles E.

Bessey, Lincoln, Nebraska, June p, i8gg.

The June number of the Botanical Gazette contains the following

articles: A morphological study of PodopJiyllinn peltatnni^hy 'Y:\\q.o.

Holm; the concluding part of John Donnell Smith's papers on un-

described plants from Guatemala and other Central American re-

publics; new species of Western plants, by T. S. Brandegee; the

effects of ether upon the germination of seeds and spores, by C. O.

Townsend, and many shorter notes.
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Onygcna is a curious genus of fungi embracing some half a dozen

species, remarkable for their growth on feathers, hair, horn, hoofs,

etc. Prof. H. Marshall Ward has recently described the life history

of O. equina, a horn-destroying species. The spore-bearing organs

stand up into the air as club-shaped masses covered with a glistening-

powder. This powder proved to be spores (chlamydospores), which

could only be induced to germinate after being digested in gastric

juice, thus showing that in nature they require to pass through the

animal's stomach. The author was able to trace the complete life

history, from the artificial infection of thin shavings of horn, around

to the production of spores again.

An unusual instance of abnormal coloration was observed in the

common Hepatka acuta of the Northern States on May 17th, 1898, at

Oneida, New York, by Mr. H. D. House and myself. A single plant

had taken upon itself variegated leaves, mottled green and white,

but similar in other respects to those of other plants close by.

Albino or partially albino leaves occur regularly or irregularly in

many plants, and so may not be looked upon as particularly remark-

able; but in this case the etiolation had been carried still further, and

portions of the leaves had attained a delicate pink color. The tex-

ture of the tinted portions was noticeably different from that of the

green areas, but rather nearer like that of the white spots from which

in every case the colored portions arose. The leaves were those of

the present year. They retained their color well in drying, and to-

gether with the bluish flowers may be seen in the National Herbarium.

So far as observed there was no unusual condition of environment,
since the plant grew with other normal specimens along the border of

a rather cold wood. The variegated leaf feature is not, perhaps, re-

markable; but the presence of coloration in the leaves, especially in

radical leaves, which are not closely associated with the floral envelope,
seems to me most unusual.— W. R. Maxon, U. S. National Museum,

Washington, D. C.

. . . BOOK REVIEWS . . .

Papers Presented at the Boston Meeting under the Auspices of
THE LiNN^AN Fern Chapter. Printed for the Linnsean Fern

Chapter. Binghamton, N. Y. : W. N. Clute & Co. Price, 25c.

The Linnsean Fern Chapter "was founded in 1893 for the study
of ferns by correspondence," and now has more than one hundred
members. As many of the members reside within easy distance of

Boston, it was arranged to have a personal meeting of the Chapter
members at the time of the American Association meeting. This was
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held on August 24 of last year, and a brief account appeared in this

journal for December, 1898. By direction of the Chapter members
the papers presented at the open meeting have been printed in the

form of an attractive pamphlet of 32 pages.
The first paper on " Abnormal Forms aijd Hybridity in Ferns "

is

by Mr. George E. Davenport. It contains an interesting account of

the probable causes which lead to the ])roductions of the forms of

Osiiiunda ciiinainovica and Onoclca scnsibilis, known respectively as

frondosa and obtiisilobata. The hybridity of ferns is also interestingly

recounted. "An Interesting Variety of Osiniinda Claytoniana" is

the subject of a short paper by Dr. A. J. Grout. " Notes on the

Ferns of the Ural and Caucasus Mountains "
are treated by Mary A.

Flemming, and gives quite a picture of the fern beauty of that far-

away place. Mr. W. N. Clute has a paper
" On the Distribution of

Some Eastern American Ferns," in which he points out the curious

distribution enjoyed by some of our species. The remaining papers
are: " The Genera of Ferns, a Study of the Tribe Aspidieae," by B.

D. Gilbert; "A Peculiar Botrychium," by A. A. Eaton, and a "Study
of Ophioglossum

"
by Mrs. E. G. Britton. This is a very interesting

set of papers, and it is to be hoped that frequent meetings may be

held in the future.—F. H. K.

Missouri Botanical Garden, Tenth Annual Report. St. Louis,
Mo.: 1899.

The handsome annual volume, issued by the Missouri Botanical

Garden, has come to be a looked for and welcome visitor to botanists

the world over. It is a pleasure to note the care and precision with

which the will of the benefactor of the garden, the late Henry Shaw,

has been carried out. If the example of this garden and the good it

is accomplishing can be suitably impressed upon people of wealth, we

shall certainly have others.

The directors of the garden take this opportunity to show the

progress made and the work accomplished during its first decade.

They have in successful cultivation over 5,000 hardy plants and 3,003

growing under glass. The herbarium includes about 307,460 speci-

mens, and the library 32,119 books and pamphlets, and 212,042 index

cards.

The scientific papers in the present volume are two in number—-

"Notes on the Grasses of the Bernhardi Herbarium," by F. Lamson

Scribner, and "A Sclerotioid Disease of Beet Roots," by Hermann
Von Schrenk. There is also a biographical sketch and portrait of

Edward Louis Sturtevant, by Prof. C. S. Plumb. Besides the lists of

additions to the herbarium, library, etc., there is an index to the first

ten volumes of reports.
—F. H. K.
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THE HABITAT OF THE WILD COLUMBINE.

By E. J. Hill.

M R. POLLARD'S inquiry regarding the habitat of the Wild

Columbine led me, before stating my own experience, to look

into several handbooks of botany and other publications to

learn what disposition had been made of it in this respect.

Such accounts may be taken as representing the conditions which im-

pressed the different authors and collectors, at least in the districts

where they lived, or which they had obtained by the assistance of

collaborators. They also substantially cover its whole geographical

range.
The successive editions of Gray's Manual and Torrey and Gray's

Flora of North America limit it to "rocks." The Synoptical Flora

adds an "etc. "to this. Britton and Brown's Illustrated Flora and

Chapman's Flora of the Southern States say "rocky woods." Pursh's

Flora and Eaton and Wright's Botany give "crevices of rocks."

Wood's Classbook states "dry soil, generally on the sunny side of

rocks." Bigelow's Florula Bostoniensis mentions "dry hills, rocks

and pastures." Coulter's Rocky Mountain Botany says
"
along sub-

alpine rivulets." Rafinesque in his Medical Flora calls it "a beauti-

ful native plant adorning our rocks." Darlington's Flora Cestrica has

"rocky banks of streams." Barton, in his Flora Philadelphica, writes:
" On the high rocks of the Schuylkill and Wissahickon, everywhere
common; grows frequently in crevices, where the roots seem to have

no earth for their nourishment." The Abbe Provencher {Flore Can-

adicnne) gives "rocky and sandy woods and especially in the vicinity

of streams." Macoun's Catalogue of Canadian Plants has "rocky
hillsides and open woods.

"
Dudley's Cayuga Flora,

' '

rocky banks and
rocks of glens and lake shore

;
also in cultivated grass fields, top of

Bald Hill." Paine in Plants of Oneida County gives
" clefts of rocks,

rocky bluffs, and even in sandy soil." Kellerman and Werner's Ohio
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Plants,
"
usually on rocky banks," and Webber's Flora of Nebraska,

*'

rocky banks in woods, in shaded caiions."

These instances might be considerably extended and may be taken

to represent the conditions where any effort to be specific is made.
Some authors are more general, giving it as a mountain plant like the

majority of Aqiiilegias in different parts of the world. It will be seen

that most authorities in the above citation connect the plant with

rocks, or give such topographical features as are commonly associated

with rocks, though not exclusively rock cuttings, such as ravines,

glens and caiions. Only two mention sand, Provencher and Paine,
the latter with phraseology that indicates something unusual. Some
other authorities also mention sand and sandhills in New Jersey, New
York and elsewhere.

My experience with the plant, mainly in the region of the great
lakes and the St. Lawrence valley, covers most of the conditions cited.

In western New York I have met with it on ledges and cliffs of lime-

stone, slate and sandstone; in woods where the soil abounds in chert

from the disintegration of flinty limestone, shaley banks and slopes of

wooded hills, clayey from the decomposition of slate or shale. These

localities have been mainly on the borders of streams and lakes, though
not confined to them. In the vicinity of Chicago the Wild Columbine
is most abundant in the sand of the dune region which encompasses
the head of Lake Michigan. It occurs on the top and sides of the

high wooded dunes when protected from the fiercer winds, but more

commonly near the bases of dunes in more open reaches, where it

frequently makes large patches and in its season may be the prevail-

ing floral feature in such locations. In these places, not far from a

neighboring slough, or on the low sand ridges between the sloughs

they separate, where the soil is better provided with humus, it attains

a larger size, sometimes becoming three feet high. But it occurs

under other conditions, as on banks of streams which have cut their

way through low ridges of drift, or cut out banks along the bases of

the higher hills, usually in wooded areas. Here the soil may be of

clay, loam, or gravelly, but of a consistency to make a rather firm

and often steep bank. On limestone bluffs and ledges of the Desplaines
river and tributaries it roots in the crevices of rocks or on some slightly

projecting shelf where the soil is so meagre as to remind one of the

conditions given by Dr. Barton. On these rocks it is associated with

Arabis hirsiita and Icevigata, HeucJiera hispida, and Pellcsa atropurpurea
under conditions the dryest and sunniest As I have often seen it

about the upper lakes and in Canada on granite and other crystalline

rocks as well as on limestone, sandstone and slate rocks, the particular

character of the rock substratum and the soil of the open woods and
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banks do not seem to affect it materially except to modify its luxuri-

ance. It goes much beyond the "
rich, rocky woods" mentioned by

Mr. Pollard
;

it is in fact a plant of extensive range of habitat. Out-

side of the sand regions here and elsewhere about the great lakes, it

is predominatingly a denizen of rocks and rocky woods, under condi-

tions of soil from rathtr moist to very dry, and of light from shade not

excessive to the brightest and most direct sunlight. It loves a steep

slope whether of river bank or cliff, and is everywhere a beautiful

plant in foliage and flower, but it appeals to the sense of beauty most

when adorning the precipitous face of some high ledge or cliff, to

which it clings far above our reach, its flowers looking down upon us,

saying "You may admire but not touch."

Chicago, 111., July 22, rSgg.

FOSTER MOTHERS.

By Marcus E. /ones.

IN

looking out over our western forests at high altitudes a person is

greatly impressed with the part played by foster mothers. The
firs and spruces being the ones needing such care, are found

either where the foster mothers abound or where other condi-

tions give the same protection. Every one notes the fact that these

evergreens start for the most part in aspen groves. The groves are

often so dense that not even aspens could start from the seed in them.

The firs gradually stretch up till they overtop the aspens, but con-

trary to the accepted opinion they do not choke their benefactors.

The aspen limbs die rapidly so that below there is little beside the

bare trunk; above is a short and rounded top. This gives plenty of

room for the widely spreading lower branches of the firs. Above
where the rounded tops come together the fir needs no space for its

top is needle-like. Thus you may see a forest of aspens as dense as

they will grow and sandwiched between the aspens an equally dense

forest of firs, both species growing together without crowding. The

aspen is unlike the fir; it is a rapid grower and short-lived, usually;
it grows about 40 to 50 feet high and with a trunk not over a foot in

diameter, but occasionally it reaches 75 feet high and two feet in

diameter, then it dies. The fir and spruce spindle up and long be-

fore they mature their foster mothers have died of old age. They
then shade the ground so closely that no aspens could get light enough
to grow. When the firs are burnt off or cut down the aspens start at

once and in a few years their children of darker hue arise. What
are the conditions that make this rotation of forests occur ? They
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are simple. The fir seed must be kept moist from maturity to

germination, and it grows only in soil that is always moist. When
the fall storms shake the cones apart and sift out the winged seeds the

latter go glinting through the air for miles and are swept over the

bare spots because there is nothing to break the force of the wind,

but when they pass over an aspen grove the wind is broken up into

eddying currents and the seeds of the firs go sifting down among the

branches. They strike a rich soil, well mulched with nutritious leaves

and so shaded in summer by aspen leaves that it is always moist and

a congenial home for the young firs, and thus they start.

THE DEVELOPMENT OF THE FIELD HORSETAIL.

By Willard N. Clute.

AMONG
the plants that give

character to the early days of

Spring the field horsetail holds

a prominent place. A few

bright days are sufficient to cause the

curious, tawny, fertile spikes to push

up in multitudes. The roadside, the

marsh and the railroad embankment,
which before showed neither leaf nor

bud, at once assume a lively tint from

their numbers.

With the idea of discovering how
these plants are able to develop so

rapidly, we began investigations in

their haunts early last March. It

seemed an easy thing to go to a

place where the plants were known
to grow abundantly and by a little

digging secure the underground

parts, but it is not as easy as it ap-

pears. With no surface indications,

it requires careful prospecting to find

them. After some search we found

the fertile spike just beneath the sur-

face, biding its time—an oblong,

pointed bud in a coat of mail formed

by numerous dark brown sheaths ar-

ranged in several whorls (Fig. i).
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FIG. 2. FIG.

Below it were clustered the smaller buds

which were destined to produce the ster-

ile parts.

The stem, reduced to several nodes

with merely the suggestion of internodes

between, formed the base of the bud.

When growth commenced, all the inter-

nodes developed at the same time, carry-

ing the fruiting cone upward at the rate

of an inch and a half, or more, a day. As
the stem lengthened, the sheaths grad-

ually drew apart forming the leaf-like

whorls at the joints. As the cone begins
to push out of the bud, its resemblance to a flower is quite striking

(Fig. 2).

Investigation seems to prove that the tubers which the plant is

reputed to bear occasionally, are much more common than is sup-

posed. Nearly all who have studied botany have heard of them, but

very few have seen them. A few minutes' work with a shovel at the

time the plants are coming up, will give plenty of them. They occur

at the joints of both the primary and secondary rootstocks, usually
several inches underground, and from their position

seem to be in the nature of arrested branches. As

many as thirteen tubers have been counted on a single

rootstock between the primary rootstock and the fruiting

spike. What their office in the economy of the plant is,

seems not to have been determined. They may be re-

positories for plant food, but if so the fertile stems do

not appear to draw very heavily upon them. They are as

plump after the fruiting season as before.

There is a considerable difference in the time of fruit-

ing of various colonies, due, apparently, to the soil. They
usually start first in dry soil, such as railroad embank- f'

ments. Those in wet places are last to mature. One -

would naturally think the reverse should be the rule, since

other things grow first in the swamps. The water horse-

tail {E. fluviatile) produces its earliest stems in wet places,

and begins to grow before the field horsetail has started,

but the latter comes to maturity much sooner.

New York, April 27, i8gg.



SOME LOCAL COMMON NAMES OF PLANTS.

By C. F. Saunders.

DURING
excursions afield this season, the following common

names, which I do not find mentioned in the books, were

noted as in use :

SOMERSET COUNTY, PENNSYLVANIA.

Buck Plantain, Narrow Plantain for Plantago lanccolata L. The

shape of the leaves suggests the second name.

Mouse-ear, Rattlesnake Master for Veronica offici7talts 'L., tlieior-

mer name doubtless suggested by the form of the leaf, and the

latter derived from the use of the plant as a remedy for snake

bites.

Bumblebee-weed for BriDiclla vulgaris L., probably becaiise of this

bee's fondness for visiting the flowers.

Brake-root for Pteris aquilina L. Anyone attempting to farm

ground where this plant is abundant would have his attention

forcibly directed to the root, and so be likely to reinforce the

common name of brake accordingly.
Rock Fern for Polypodium vulgarc L. Very abundant on the sum-

mits and sides of rocks and boulders.

Crowfoot for Geraniiun maciilatiun L., doubtless from the form of

the leaf.

Black Sloe for Pyrus arbutifolia, var. mclanocarpa Hook., because

of the black fruit.

Groundhog Salad, Deer Tongue for Saxifraga erosa Pursh. Used
as a salad by the country people. The shape of the leaves

might suggest the second name.
Sweet Myrrh for Osmorrhisa longistylis DC. Obviously because of

the pleasant fragrance of the plant when crushed.

Toothache Berries for fruit of CaulopJiylluin thalictroides Michx.

The berries used to be strung and hung about the neck, as a

remedy for that ache which philosophers couldmever yet endure

patiently.

SouRGRASs for species of Carex; doubtless because cattle's distaste

for it suggests sourness in the plant.

pike county, PENNSYLVANIA.

Swamp-beech for Carpinus Caroliniana Walt. Resembles the beech,
and occurs often in svvampy grounds.

Deer Laurel for Rhododendron maximuin L. The deer are said to

eat the green leaves in winter, in default of other food.
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Painted Lady for Castillcja coccinca Spreng. The adjective is obvi-

ously suggested by the brilliantly colored bracts, but why the

lady is implicated is not so clear.

PiGBERRY for VacciniiLui stainineiun L. Fruit fit for the pigs ?

Fire Cherry for Prunus Pennsylvanica L. f. Springs up abundantly
after the woods have been burned over

King of the Meado\v for Etipatoriiim piirpureum L. Probably be-

cause of the great purple heads of bloom, which tower over

the other meadow plants.

Queen of the Meadow for Thalictriim polygamum Muhl. Possibly

suggested by the delicate grace of the plumes of blossom.

NEW JERSEY PINE I'.ARRENS.

Hog Huckleberries, Hoggies for Gayhissacia resinosa T. & G.

Grouseberry for Gayhissacia dennosa T. & G.

Maypink for Epigcsa rcpcns L., the pink flower that blooms in May.
Cup-plant for Sarraccnia purpurea L., from the shape of the leaves.

Long-root for Galactia glabella Michx., descriptive of the root.

UvERSY for ArctostapJiylos Uva iirsi Spreng. An interesting sur-

vival of the old days when the plant used to be gathered in

great quantities and shipped to manufacturing druggists in the

cities, uva-ursi being the shop name of the plant.

A NEW METHOD OF DRYING BOTANICAL DRIERS.

By Ellszvorth Bethel.

IN

this windy country it is not always safe to spread driers on the

ground, for in a few hours they would all have blown over to

Kansas, so I have another method which works very satisfactorily

and at the same time it saves much time and many a backache.

My plan is to punch a small hole near one end of the drier. I re-

enforce the hole by gumming on a shipping tag
—the hole of the tag

just over the hole in the drier. For driers to be used in the high
mountains where the wind is always blowing a gale, I put a tag on

both sides, using fish glue and never lose a drier. I make the hole

one or two inches from the end of the drier and use a good sized tag.

I now string these driers on a wire and they soon dry very thoroughly.
I always use a light copper wire, say No. i6 or finer, which can be

rolled up and carried in the pocket when not in use. Copper wire

admits of this rolling and unrolling without injury. This method is

original with me and has saved me more time and hard work than

any scheme I ever met. The sudden rains of this country often

catch our driers when spread out, but with this scheme they may be
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brought in doors and tied up in a few minutes. If hung over a stove

or camp-fire they get quite as warm as if placed in the sun. For a

country where there is not much wind, gummed paper clasps, sold by
all stationers, may be fastened at the end. These are quite inexpen-
sive and quickly put on. Any one who tries this method will never

go back to the old method of spreading out the driers. I travel by
rail usually and carry about 500 driers with me. It would require

considerable space for this number to be spread out, and instead of

appropriating two or three back lots, I now want only a few feet of

space where there is plenty of sunshine and air.

Instructor in Science, High School, Denver. Colorado.

PLANT JUICES AND THEIR COMMERCIAL VALUES.

By Mrs. Caroline A. Crccvcy.

[continued.]

ONE
of the most useful articles known to man is the elastic sub-

stance, India rubber. This is obtained from the milky juice

of many plants
—of the Spurge, Bread-fruit, Mulberry and

Dogbane families. The Para rubber heads the list in value,

being the product of Hevca Braziliensis^ growing often 100 feet

high, a tree of the Spurge family, found abundantly in the regions of

the Amazon and on islands of that mighty river. The native Indians

collect the milky juice after the floods subside, from August to Feb-

ruary. Deep incisions are made into the tree, both vertical and

slanting, from which the juice, flowing, is caught in small cups fast-

ened to the tree by lumps of moist clay. Each tree yields about

two ounces a day. Soon after coming to the air the juice thickens

and becomes like paste. Ammonia, which is mixed with it, quickly

evaporates, and more must be added to keep it from coagulating if it

has to be carried any distance. To prepare it for market the natives

pour it in thin layers on shovels or clay moulds, and hold it, often

turning it, over a slow fire, made, if possible, from the oily nuts of

certain palms. After the first layer is dry a second is added, a third,

and others, till a sufficient thickness is produced. The whole is then

cut around with a sharp knife, slipped off the mould and hung up to

dry. In the trade these are called rubber biscuits, and are about eight

inches thick.

Eighteen genera and forty-four species of trees are now known
to yield good rubber. Next to the Para is the Ceara rubber, also a

Euphorbia, found in the province of Rio Janeiro. From this tree the
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collector cuts a ring of the bark entirely off, near the ground, placing
vessels in a continuous circle around the tree to catch the milk as it

flows. Much escapes by falling to the ground between the vessels.

This tree has been transplanted and grown successfully in India.

Central American rubber is next in value, collected from Castilloa

elastica, a large tree growing on the banks of the rivers. This and

Ficiis clastica, the potted plant often seen in our houses, with thick,

leathery, elliptical leaves, are also cultivated in Mexico, one planta-

tion. La Esmeraldo, numbering over 100,000 trees from 10 to 14 years
old. They are not tapped until they are 10 years old, when the yield

per tree is six ounces of juice, \o% of which is guin. Along the Gulf

these trees yield twice as much as when planted on the Pacific coast.

The yield should increase from 20 to 25^ every year for 15 to 20 years,

when the full-grown tree, 50 to 60 feet high, with a diameter of 4 to 5

feet, will yield 20 gallons of milk, or 40 pounds of gum. The tree

will last from 60 to 75 years. The fruit is a ficus or fig, contain-

ing about 75 small seeds, ripe in January. The plant is propa-

gated from seeds and from cuttings. To obtain the milk, V-shaped
incisions are made by means of a sharp knife, obliquely inserted.

The milk is whipped with a weed called Coyuntla, which makes the

milk curdle and separates the crude rubber. Gradual heating, with

the juice of several astringent plants mixed with the water, produces
the same result. After this the rubber is washed several times, till

it becomes white. It is then pressed into moulds, and these are sold

in bags weighing 100 pounds each. It is estimated that 525 acres of

land, cleared at the cost of $10 an acre (labor being estimated at %\

per day), will net the owner after ten years about $36,000. Each suc-

ceeding year the cost of cultivation will be less and the yield greater,

so that the net gain will increase at the rate of 20^ per year. After

twenty years, when the yield per tree is 4)^ pounds, the income from

the plantation will be $258,000.
African rubber from Mozambique and countries along the coast

comes in cakes and balls, called in the trade negro-heads, knuckles,

thimbles, tongues, sausages, nuts, etc. It is of two qualities, the

finer and purer being pink in color, the poorer black. Asiatic rubber

comes from Assam, Borneo, Sumatra, Rangoon, Java and the Malay
Archipelago. It is of varying grades, but inferior, all of it, to the

American rubbers.

Two climbers of the Dogbane family, one in Africa, the other in

Borneo, yield a fairly good quality of rubber. One of the Asclepida-
ceae of India is utilized for its rubber, and there are others. In small

quantities this substance occurs in the milky juice of many plants
which are of no commercial value.
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The name, rubber, came from its use in the first place in England
to erase pencil marks. Dr. Priestly thus refers to it in a work on

perspective, in the last century, adding that it could then be purchased
in cubes the size of half an inch for three shillings each And be-

cause it was^upposed to come exclusively from the West Indies, it

was called India rubber. In his second voyage Columbus observed

that the natives of Hayti played a game of ball in which the ball

tossed and caught was made of a more elastic substance than the

wind balls used by the Spaniards. In 1615 Torquemada says: "There
is a tree which the Mexican Indians call Ulequahuitl; it is held in

great estimation, and grows in hot countries. It is not a very high
tree

;
the leaves are round and of an ashy color. This tree yields a

white, milky substance, thick and gummy, and in great abundance."

The many and wonderful uses to which this substance may be adapted
have been known only to the present century. In 1842 its power of

uniting with sulphur was discovered by Goodyear, making vulcanized

rubber. In this state it is not affected by heat or cold, and may be

made thin and flexible or hard like iron. There are now many fac-

tories in America employing thousands of operatives for the manufac-

ture of rubber goods. There are few departments of life into which

it does not enter. Our policemen and sailors are shod with rubber

boots, and protected from storms by rubber coats and hats; firemen

are encased in rubber; the soldier sleeps under a rubber blanket.

Other uses are as toys for children, bands for confining parcels, tubes

for drop-lights, wringers for the laundry, belting for machinery, the

hose for firemen's use, in carriages and tools, in steamboats and cars,

and more recently as tires for bicycles and wagons. The demand far

exceeds the supply to-day, and new uses to which rubber may be put
are constantly being devised.

Gutta percha is a different substance, obtained from different

trees. The i^/V/tf/'j/.y ^////« of the Sapotacese family is the principal
source of supply. It is a native of Malay, Borneo and other countries,

growing in a belt lying about six degrees north and south of the

equator. It requires hot and moist air and rich soil. It occurs in

groves often from 300 to 500 in number. The flowers appear in the

axils of the leaves in clusters. The Malays eat the fruit, about an

inch long, and in Sumatra they make a butter from the seeds. The
wood is soft, pale, fibrous, interspersed with black lines, the gutta
channels. There are thirty varieties of the tree, all producing gutta,

but most of them of an inferior quality. The natives cut down the

tree and peel off the bark. Much of the sap is lost from their clumsy

management, and in order to meet the demand the natives cut down
whole forests of trees, planting some other crop like pepper in their
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places. There is thus danger of the product failing, and at no very
distant date, unless enlightened governments interpose to replant the

forests destroyed. Perhaps the most important use to which gutta

percha is put is the insulating of submarine cables. Without this

substance, which is wholly impervious to and indestructible by water,

our ocean cables could never have been laid. For piping it is also in-

valuable, not contaminating water as lead pipes do. Its acoustic

properties call for its use in speaking tubes, telephones, etc., as well

as in ear and lung-testing instruments. For funnels, siphons and

chemical apparatus, it is found in every laboratory. It burns with a

bright flame, like sealing-wax. When cold and hard it is much less

elastic than India rubber, and keeps, when hardened, any impression
made upon it while soft, even the finest lines. Its use is thus indi-

cated in electrotyping. It is farther used in solution, as a varnish of

great lustre and brilliancy, taking graining in imitation of oak or other

woods. Gutta cannot be obtained from a tree until it is thirty years

old, when its yield may be from two to three pounds a single tree.

The tree is slender-stemmed, measuring one and a half to three feet

around and growing from 100 to 140 feet high. Many of the Euphor-
bias contain more or less gutta in their milky juice.

Of oils and fatty substances, olive, castor and palm oils are

examples. Our most prized salad oil is squeezed from the pulp of the

olive fruit, of Olca Etiropca, and other species of the olive tree. The
oil is found in sacs just under the skin. This gives rise to an immense

industry. In Nice there are 15,000 acres planted in olives, producing
from 180,000 to 200,000 gallons of oil annually. In Tunis there are

5,000,000 trees which produce 44,000 gallons of oil yearly. Persia

raises 100,000 cwts. of fruit. Although Syria is the home of the olive,

all the countries bordering on the Mediterranean are covered with the

gray green of this pretty tree. Once planted it needs no cultivation,

and it grows well on steep, rocky lands, up on the high hills and down
in the valleys. It is a tree of slow growth and of great age. It grows
from cuttings stuck into the ground, and hammered down with a

stone. The juice is expressed from the fruit by mills. At first the

oil is dark and muddy, but the impurities will settle after being al-

lowed to stand a while, when the top becomes clear, amber colored,

delicate in taste. In the fall the shores of the Adriatic are alive with

donkeys and mules taking the oil in casks or skins on their backs to the

ships which dot the harbor bound for every port in the world. A great
deal is brought to America. Florentine Oil is considered the best.

Linseed oil is used in paints and varnishes, also in printer's ink.

Hundreds of tons of printer's ink are made from this oil, which is ex-

pressed from flaxseed by heating and other processes.
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The castor oil plant is well known to us as an ornamental plant of

our gardens. Riciniis communis is the botanical name. It is a native

of India, where its leaves are sometimes used as food for silkworms.

It has been found in Egyptian tombs, 4,000 years old, showing that

the use of castor oil is ancient. Probably its use in those times was
confined to burning in lamps.

Palm oil used for soap and candles is obtained from several palms,
the principal being Eloesis giiincejisis, a low tree, seldom over 20 feet

high. The date-like fruit grows in dense bunches. In Ashantee and

Dahomey this tree grows plentifully, promising an abundant supply
for all demands.

From a spurge called candle-nut tree [Alctirites triloba), indig-
enous to tropical Asia, is obtained a hard nut which atTords a valua-

ble oil for burning in lamps. The natives string the kernels on a

stick, and use them like candles.

The seeds of sunflowers are said to afford a salad oil equal to

olive. Wood-oil is found in Diptcrocarpus tiirbinatiis, a magnificent
tree 200 feet in height, a native of lower India. Its trunk often meas-

ures ten feet in circumference. To obtain the oil a deep notch is

made in the tree, near the ground, under which a fire is kindled and
allowed to burn till the wood is charred. It is used in medicine and

making varnish, and as a substitute for spirits of wine. There are

other trees of less importance which yield wood-oil.

An oil sold to pilgrims as a cure for all cutaneous evils, by the

Arabs, is expressed from the fruit of Balanites yEgyptica, a small tree

found in the east.

Croton oil comes from Croton tigliitm, a shrub of the Enphorb-
iacccz. It is a pungent and powerful oil, which, given in large quan-
tities, may produce death. If taken into the mouth raw, it leaves a

burning in the throat for long afterwards.

Almond oil, containing large quantities of olein, is obtained from

the nuts of sweet and bitter almonds. It is bland and pale in color,

with a sweet and nutty taste. It is adulterated with peach kernel oil.

The almonds are brought from southern Europe to England, and the

oil is expressed there. It is used mainly in manufacturing fine grades
of soap.

Ben oil is obtained from seeds of Moringa pterygosperma and M.

aptera. It does not easily become rancid. It is used as salad oil, also

as a lubricant for watches and fine machinery.

\To be Continued.^

Dr. J. N. Rose has returned from his collecting trip in Mexico,

having secured much valuable material.



EDITORIAL .

The appearance of this number is delayed, owing- to the absence

of the Editor-in-chief on a vacation and collecting trip in Vermont.

By the time this number reaches our readers, most of the vacations

will be over, and they will have returned home with a renewed stock

of good health and note books replete with interesting observations.

It is to be hoped that the note books will be freely opened, for "what
has interested you, may interest others

"

* *
*

In order to supply an active popular demand for information re-

garding our new possessions, the Philippines, the Division of Botany
in the Department of Agriculture, has just issued an 8-page pamphlet
on the "Plant products of the Philippine Islands." It contains a

brief account of the economic plants now grown there, and sugges-
tions as to what may be expected when American energy and enter-

prise have an opportunity to develope it.

. .. .NOTES fl/^D NEWS...

The valuable papers on " Methods in Plant Histology
"
by Prof.

Charles J. Chamberlain, of the University of Chicago, continue to

appear in the Journal of Applied Microscopy. The parts in the June
and July numbers are devoted to staining.

Varieties of Corn, by E. Lewis Sturtevant, is the subject of a

large bulletin (No. 57) from the office of Experiment Stations, De-

partment of Agriculture. The late Dr. Sturtevant was a well known

authority upon corn and its multifarious varieties, and this may be

said to be his last work. In this monograph more than 770 varieties

and synonyms are treated and an attempt is made to place the

nomenclature upon a sound scientific basis.

In reply to Mr. Pollard's question in the July issue of The Plant

World, Aquilegia Canadensis is found in low sandy woods, where no
rock is known, along the New Jersey seacoast. The writer has col-

lected beautiful specimens of it in the woods at Wildwood Beach,
within a stone's throw of the ocean. Another plant which one

naturally expects only in rocky woods, and which grows with the

Columbine in the shady sands at Wildwood, is the grass Poa brevifolia.— C, F. Saunders., Philadelphia.
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Volume XVI of the "Transactions of the Kansas Academy of

Science," for the years 1897-1898, has just been distributed. It con-

tains quite a number of botanical articles, among them an interesting
floral horaloge for Kansas; additions to the flora of Kansas, bringing
the total number of species found within the state to 3,024, of which

1,997 are flowering plants and 1,027 cryptogamic. The Kansas Urc-

dinece are listed, and now number 154 species.

Mr. Chamberlain and his fellow orchid-lovers are moved in no
small manner by the recovery of Lalia Jonghcana, a long-lost and

superb species of orchid, which M. Forget, traveling in Brazil, has

just rediscovered. As far back as 1855 M. Libon found it, but he
died immediately, leaving no hint of the locality and of the original

consignment. Baron Schroder now alone possesses a specimen.
Some thousands of imported plants have been sold at auction this

week.

In answer to Mr. Charles L. Pollard's request for notes on Aqiii-

legia Canadensis, I may say that near Corning, N. Y., it is found on
the north side of a hill about 200 feet high, near the stone quarries,
in the edge of the wood, and for more than 15 years lai'ge clumps
have been growing a few feet from the carriage road, on a side hill

that has been cleared for at least 20 years; it may be much longer.
It thrives among stone heaps, the roots having but little soil and

pushing their way between the stones. Small clumps are found in

the woods, but I have never seen as large clumps or flowers as the

ones on the hillside. I have had 90 varieties of wild flowers in my
garden at once, and know "where to find the wild flowers."—Adele

D. Moore, Corning, N. V.

Replying to Mr. Pollard's query in the last number of The Plant

World, I should agree that the habitat ascribed to Aqiiilegia Cana-

densis in Central New York, by Mr. Topping, is most unusual. Occa-

sionally the plant flourishes in a rich wet woodland where a steep de-

clivity gives way to the gentler slopes of a hillside, and in such cases

evidently it might extend its range into a lowlying bottom. But in

Central New York, the region referred to, its habitat is almost in-

variably the steep cliffs and precipices of the limestone ravines,

where it seems usually to choose the most inaccessible situations.

Less often it occurs on conglomerate, and from such situations may
well stray into less rugged stations; but this must be, I feel sure,

unusual. With it, at least in Madison and Onondaga counties, occurs

habitually Arabis lyrata, a plant hardly suited for living in a "low
moist meadow."— William R. Maxon^ U. S. National Museum, Wash-

ington, D. C.
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On July 23, i?>g<), Zygnema stellinujn Kg., wsiS ioun^. growing \n

cakes of ice taken from an ice-pond in January. Other filamentous

forms in a resting condition were also present. The ice was covered

with sawdust, excluding light and heat, yet cavities were formed in

the cakes where the filaments were.—Stezvart H. Burn/taut, Vaughns,
Wash. Co., N. Y.

A correspondent of The Plant World inquires whether it is not

possible to cultivate sticcessfuUy our native gentians, particularly G.

villosa, the flowers of which often attain a large size. The difficulty

seems to be that the plants do not find a garden soil exactly suited to

their needs. Of course the annual species would be difficult to culti-

vate successfully under any conditions, and this is equally true of

such forms as G. crinita, the fringed gentian, which is more strictly

a biennial than a perennial. There should be less trouble with the

white and yellow flowered groups, which are all true perennials, pro-
vided they are given a sandy soil and abundant inoisture.— C. L.

Pollard.

. . . BOOK REVIEWS . . .

Plant Relations—A First Book of Botany. By John M. Coulter,
D. Appleton & Co., New York. $1.10.
Dr. Coulter is widely known as a very successful teacher of

botany, and. the appearance of a text-book from his pen was looked

forward to with much interest. This little book is intended to be

used as a first book in secondary schools, and as the author says in the

preface, "The methods of teaching botany in secondary schools are

very diverse.
" A few years ago all instruction was along what may

be called systematic lines, or the acquirement of knowledge sufficient

to identify plants. At the present time the tendency is in the oppoT
site direction, or along the lines of minute anatomy, physiology and
the newer ecology. "Plant Relations," as might be inferred from the

title, represents the extreme opposite of the earlier botany. Instead

of the maze of more or less technical terms to which the older stu-

dent was introduced, and which oftentimes proved a serious drawback
to the continuance of the study, we have a pleasing account of how
the common plants about us live their lives. Not being concerned
with the mere names of the plants, the young student is taught to

investigate the manner in which plants live and grow. Thus the first

chapters are devoted to foliage and its function, shoots and roots, and
their part in the economy of the plant. Flowers and their relations

to insects and the fierce struggle for existence that is constantly going
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on among plants are subjects for other chapters. Nutrition, or the

manner in which the food supply is obtained and utilized, is set forth,
but perhaps the larger portion of the book is devoted to the ecological

factors, or the relations of plants to each other and to their environ-

ment. The various groups or plant-societies are described briefly but

interestingly.
The book is illustrated throughout by very satisfactory half-tones,

and the typography is above reproach. Altogether it is a book that,

in the hands of competent teachers (and, as the author says, it will

be practically worthless unless it is), will accomplish much good.
—F. H. K.

How TO Know the Ferns—A Guide to the Names, Haunts and
Habits of Our Common Ferns. By Frances Theodora Parsons.
New York. Charles Scribner's Sons. $1.50.

The present book forms a handsome companion volume to the

author's "How to Know the Wild Flowers," which appeared a few

years ago, and which has undoubtedly done more than any recent

book to popularize this delightful branch of natural history. Almost

everyone accustomed to taking walks in field and wood is attracted

by the flowers and ferns, and is anxious to learn something of them,
but perhaps has no previous knowledge such as would be necessary
to make use of a technical manual of botany, or opportunity or incli-

nation to acquire such knowledge. These books are short cuts to

much delightful and valuable information concerning the flowering

plants and ferns about us.

The book under consideration is conveniently divided so that its

use is made easy. The terms made use of in describing ferns are

fully explained and illustrated by simple cuts. Then follows a simple

key that will enable a student to place at once the fern in hand within

the limits of the few groups into which our ferns may be divided.

Each species is then introduced by a short, concise description, and is

fully or in part illustrated by a line drawing. Aside from the non-

technical description, the author always has something of interest to

say about each species; now an account of how the author made an

express journey to see some delicate little species in its home, an

interesting bit of folk-lore or a quotation from some well known lit-

erary writer. It is evident that the author not only knows and loves

the ferns, but has decided literary ability with which to clothe her

facts. The book will be a delight, not only to the trained botanist,

but to the thousands who will, through its pages, become acquainted
with this most interesting and widely distributed group of plants.

We predict for it, and it will undoubtedly enjoy, a wide sale.

^F. H. K.
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